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INTRODUCTIOR

It has been said that all languages oxe dialects. Not all dialects,
however, can afford to be languages, unless their speakers are independent
enoungh to say they are. The mutual incomprehensibility of Cermman dialects
like Plattdeutsch and Buvarian has not been sufficient to »aisc them to the
status of languages, ne wore thaa the inter-intelligibility of their
northern cousins has reduccd the Scandinavian languages to the status of
dialects. IFf mutual intellipgibility is a critevion for d-isti_n puishing
language from diaicct, at what point of similarity does the onc change into
the other? We do not cven have the measurements necded for finding the point.
Md if we did, we could ask better questions, such as, how far removed is the
one from the other. This is just onc of the needs for developing wcasures of

interlingual distance.. There are scveral others in such ficlds as language

lcarning, laiguage teaching, language con¥act, hilingualism, creole studies,

and in the geographical and genctic studies of languages.

In the ficld of language leaming, it has been commonly accepted that
some, languages are more difficult than others, especially when scen from the

viewpoint of the second language leamer.



It may be dbserved, simply by Jeoxing ai a text of asy twe languoges thet
there are dif{orences, net only in the way they look md sownd, but also in
the muber of elements we may xccognize from knowledge of our osn langnage.
Oace ve start frying to lecin these lenguages, however, the difforences become
much more apparent. The pusmber of new woys of prenouncing or writing will vary
according to the language chosen; so will the nunber of dififerences in such
things as word ordew, agrcement, and length of the equivalent clements in ouwr

oWn language.

But how much more difficult one lanpuuge is from anotherils @ wmatter of

1
H

conjecture and argmment. Sorc estimates have beep made by observing how long
it tokes covtain Dersens to wreach 2 cewtain lovel of proficiency as measured
by certain tests. TFor example, according to a Study pade for the United States
Peuce Corps, it takes almost twice as long to learn Chinese as it does Malay;
or morc exactly, Lf it takes an cducatcd adult native spo&‘l:-:c.:;f’of English 720
hours to achicve a certain level of proficiency in Malay, it will take him 1320
hours to attain the same Ievel of p'rpficieucy in Chinese.

In the tca.dxing of fore‘ign Janguages, it has always been difficult tc deter-
minc the extent to which clements of the mother tongue mey profitably be trans-
ferred to usable_habits in the foreign language. What is the degree at which
such interlingual identification becomes useful? |

In the field of bilingual education, ethnic minorities are often labeled
by the language they speak - Spanish, German, Fronch, and so on - and it is
this language that is. sometimes decreed as being their normal educational
vehicle. In fact, however, the varicty of the language actually understood
by the minority may be an admixture of rcgional dialect and foreign wonds far
removed from the intemational standard that cducators have in mind. At what
point are such dialects worth salvaging as media of instruction? In other

words, if instruction is to be given in a langunage other than that of the
Q '
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comtry, is the local variety of that language near cnough to an educated
standard to make its use worth vhile? Or is it so fay yemoved that it will

become more of a hindronce than a help? Again we do not have a way of finding

“out the degree of difference to cnable us sericusly to investigate the prohlem,

As fox the bilingual purents, to what extent is their speech influenced
by one languaye more than the other? And in the case of actual Janguage mixture
and crcolization, to. what extent is cach language related to the parent tongue?
What sort of mixture is it? And whot are the proportions of the nix?

Translation studies, intcypretation rescarch ard the ficld of comparative
stylistics could cventuvally benefit from a ({u:nﬂ:ificati on of their methods of
confronting two different lavguages.

In the study of languuape relationships, it is useful to discover the extent
to which geographically adjacent or genetically related lmguages have come
together or diverged; but we would neced standard measures of thé oxtent of such
similarity or difference.

It will be scen later that many of thcse‘-questions are related - that, for
example, interlingual intelligibility is a function of congruity, which in tuvin
is a function of bilingual interfexence, and that both are related to the process

of interlingual distance. Indeed, rescarch into . all these areas could.benefit

. from accuratc measurement and comparability. It is for the purpose of advancing

‘the design of such rescarch that the elaboration of techniques of interlingual

measurement was undertaken. L . .

The first problem is to find out the extent to which one language ox
dialect can differ from another. This will depend on our knox\;ledge of how
languages differ and of what they have in common, that is, on the wmiversals of
language. It also will .c!cpend on what we mean by interlingual di's;tzmce and what
we consider to be representative measurement. Our immediate concern will, there-
fore, be with universals, types of distance and techniques of measurement. let

us Ffirst examine the question of universals,

5
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LANGUAGE UNIVERSALS

1.1 Man: BMind, Body and Environment

1.2 Language: Code, Discourse and Communication

‘

1.3 Universals of Buman Sncech
3

1.3.1 Characteristics and Constraints

1.3.2 Common Components

1.4 Universals in Interlingual Distance
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1. LANGUAGE UN] .,AS!\LS

A central prodlem in the study of languapge wiiversals is to find cut how

languages do not and cannot diffcr.

To find out how laguages do not differ

woul d require a systemaric cxamination of all the languages of the world., To

find out, on the other hand, how langunges cannot di ffer we

into the nature of man in relation to
relation to man.
Since we are not yet preparved to

of the world, we will have te forepo

do have in comwon and concentrate on

have in common. We can altenpt this
all human beings must shave and what
We can then study the relationship be
ihe results to distinpuish different
ways of measuring them. Let us first

1anrgua ge.

1.1 Man: Mind, Body and Envirconment

Janguage and the nature of language in

cxramine systematically all the languages

cur examination of what 21l langunpe

n,

the question of what all languages must

Ly postulating the charactericts which

all langoages as languapes must corprisc,

&

tween these universuls and make use of

types of langnage distance and possible

consider the postulates on man and his

It would scem plausible to assume that all human languages have common

human traits. If all men are essenti

said to be universal?

ally the same in body and mind, are there

“certain physical and mental characteristics yelated to lansusee which can be
y guzg

We can perhaps make the following general assumptions about man and his

speech:

1. He can hear the sounds hc vses and make the sowunds he hears.

2. He can put sound groups together into texts.

3. He can dircct these texts to different hearvers and modify them

to suit diffcrent hearers

uld require an inguiny
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4. He cean associate the sounds Lic hears and learns with perceptible
diffeyvences in his cenvironment,

5. These cnvirvonmental and sownd festures he groups into functiomal
units,

6. The grouping is dJdone for him by the lwiguage he hears, and they
becoms conventions to which he is bownd.

7. lle also learns to associate analogous grouping with the non-
environmemtal wbxkings of kis mind - with logical and conceptual
processes. '

8. 1In this way, all man's mental activities becoine associated with
these conventional groupings of sounds and concepts - his perception
of the sound sequences and vhat they stand for, his conception of
them into equivalent categoerics of thought, his comition of the
relationship between them, his evaluation of the speech cffects
upon persons he hears and addresses, his use of these relations
and evaluations to find solutions to liis questions, his memoxry of
all this, and his usc of what is thus stored in anticipation of

future thought and expression.

If certain clements of man's mind and body are indeed the sam2 whoever
his is or whercver he may be, then certain association of his mental activities
in language with his physical actions in speech may well be univer;al. There
are, for example, certain limits imposed by the make-up of man's thought and
speech; he must function in a time scquence and hié specch nmust operate
within the limited capacities of the human anatomy - excluding as they do,

for example, such anatomically impossible sounds and apico-phaxyngals.

If, in addition to this, all environments in which man is able to exist

oo



have something in common, some of thesc foatures may alsc be universal. Man,
in order simply to exist must eat, drink, sleep, act and reproduce. /nd we
can consequently supposc that all his languages must have lshels or concept
categories which include these essential activities., We caﬁ therefore say
that some characteristics of man's mwind, body and cnvironm:ﬁt are wiversal

y their very naturs. We can also sssuime some geiversal characteristics which

)

all languages by their very nature must share,

S

1.2 Language: Code, Discoursce and Commvnication

All lampnages must include certain codd, discourse ona c?mmunication
. 1
components. 'The codes of all languages must be composed of syrbols and of

—
o1

procedurcs (o1 rules) for putting them together to generate mgssages (texis ox

—

discourse} usable for purposes of comnunication. A1l codes hfive certain
essential elements in common. Although their elemesnts wmust gLlI be finite,

their generating capacity may be infinite. Thelr clements wjo not things in

themselves; they are representatives (or synbols) of things.; These syubols

"""’h:an

mey represent universal operations of the mind, like identityy (is) and negation

Py

e A g,

and action),

(not), wiversal Ffeatures of the human condition (cxpellonc

.l-v,

universal features of message production (referance to som~¢11ng said), and
'
P

uiversal features of all actions of communication (person jspeaking and person
1

# -
.spoken to). Each code contains the symbols it nceds to operate. All codes
: i

need synbols for (1) logical and human operations, (2) discourse features and
: i .
(3) communication variables. Facn symbol may have one or many forms caxpressed

in the elements which all languapge have in common. [Lach t)pe of symbol may
' y
be related to the essentials of man's mind, body and envirenment. The possi-
A S | 1
bilities of these relationships may be seen by plotting ong set against the

other. (Sce Table 1) N -
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. TABLE : e - 1-
AREAS WHERE UNIVERSALS MAY BE SOUGHT

4

ar . . . . i

Men | piNp | BODY | ENVIROMNMENT

Language‘\\\\\\\\

copE - _' !

2 3 ?
DISCOURSE | 4 5 6
COMMUNICATION 7 .8 9 1

: : w
In each of thesc nine aveas, we may ask wiich:features are universal.
What are the universal characteristics of 1. transformations: (provositions,etz.), -

2, articulation (phonemes, word forms,ete. 3. catcrorization size, muwber,ctc,
: 7y s ) ; b} 3 v/

4, uttecrence (10Ln11f1caulnn, subq tution, 1c¢(rpnne voncc ctc ), 5. C?iCﬂJLlJn
. o
(asslmllatlon, distribution, etc.), 6._collocat10n (conmoundlng, word;llnklng,

: O ! I
etc.), 7. style (wood, forms of addrcss, cte.), 8 prosodlcgexpre551m}

(intonation, tempo, etc.), 9. reg:s‘er'(Formq111y{ >lang, ctc ), media
. . l

|

! o
i |
i " ?,‘

(spoken, written).

H
Sy
R
3

1,3 Universals of Hunan Spo ech . $ L
What‘is'universal about mamn's 1mprc951ons <md Lhc way he 1abelc thew to 4
prdduce speech? Ic there somuthln" conmon in they phy51ca1 .ourceb of: Lhete

lmpre551ons or the process of: applylng 1abels Lohthem° AT# thcre comman

l i
components applicable to all human apooch° All human spcech may have 501eth1ng

“in common in the processes uhlch prodncu 1hc cha 1cter1st cs and‘constralntsﬁ

of any language and the components common to?all cf thcm. f
. ; ‘ 1

1.3.1 Characteristics and Cdnstrnintsﬁ :  - ' o o

It would seem evident that tbcrc must be SyHUOIb in lhc zinds_of‘men to'

enable them to talk about what 211 men have in common_- thclr bodlcs and “hclr

I
(- B

o o e 1() ok ]
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needs - eating, drinking, walking ond sleeping., Although these symbols may
well be universal, their characteristics are not nccessarily so.

Alth_migh words for parts of the body, for exenple, may well be wivexsal,

therc is no wiversal agrecment on \'h..t can be consylcred as a paxt of the

baody. Some of 11\, Slavonic and Celtic languages, . for example, label the foot
and the leg as one part 4 Sefbian noga; lirse cos. They .may likewise corbine arm
and hand - Russian ruka. Some lanpuages label the extremeties with the same word

Spanish dedo for both toe snd fingexr. Like other languages, however, they can

specify by using phrascs or compowmnds. In Spuni.sh, they can say, los. dedos de

_}_9_5__}_3_1_95_ In Koreun, however, they say, Ml\am\(toc) and sonkarak (finger). And
in this language, as in othors, some parts of th-:e‘bod'r may be extended or bé
e_‘;xtensions:f of-a more general category; as in the alove example, toes, fingewns
$1)0011s and other Jnstrun"nts can be labeled as a‘cm ‘tain kind of stick (karak):
'[‘vd]]u.'] ak (Loe), sonkarak (ﬁnpcﬂ sukkarak (,spoc{n)_._ chotkarak (chopstick).

'I'his may seem unusual only if it is somzonc else's custom; Inglish, French and

German and othcx Buropean lunguages have similar extensions. In English, there

are the h%mcls of the clock, the face of the c].oc‘((, the f(;ot of the table, the

eye of a nced]c, wvhere French uses necdle ('umllllc) of a cloc instead of hand,

But like lngllsh in other contexts French makes a distinction between needle and

O
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pin izled, whercas German has a more inclus ive nadel label for both, using

c‘.iompounds%‘to distinguish between needle (N‘:x.hnade}i)- and pin (Stechnadel),

o

Manyf‘but not.all of thesc metaphorical proce[sses touch the grammar of
'5

i
1angua;,cs and 1.11cv may be formalized in nny of th’e grammatical features such as

posﬂ:mn w01d ending or formal marking, like '1ff[1 xation. The distinctions may
} '

be 1ogica1j1y formalized but arbitrarily applied; ifor not all languages apply
iiogical cz}métegories in the same way. We niay think, for example, that the dis-
. i ' :

finc’cion 1)Fem-.-'een person and thing is wiversal; but we need only compare the

. :
i

|
|
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grawvmars of English and Fronch to find thet such is not the case. French makes
no formal distinction between psrscen and thing, cither in its pronoun system

(ii, elle) or in its ariicles (le, la, w, we); Inglish docs (he, she, it),

‘but not always, not in its ariicles (the, a). The universals of logic zra not

the universals of grammar,

We must distinguish Dbetween -what a language has and hew a language
functions. Most languoge seem to have logical categerics; but they are not always
logical in their use. A concept categorized as & thing in one language, may be
classed as an action in anothey langunge., Time in one language may be treated

as space in another (A long road takes a long time %o covew.,) Because of this

arbitrariness of languages in the use of uwaiversal logical categories, it would

be hazardous to gusss which grammatical features are common to all languages.

Difference in categorization appears as a constraint on the conwventions of

the language. It is as if those who spesk it hove agreed to a package deal

“which they must take or leave., Such constreints are €ypical of o)l human organiza-

tion.If a pharmaceutical chemist wanted to open shops in Francc, Gexmany, Cunada
and the United States, in France and Germany he- could limit himsclf to the sale of
medicaments; in the United States and Canada he would also have to deal in
cosmetics, magazines and a hoét of other products. Contrariwisc, if his business
man friend wanted to sell soap in these éountzies at the retail level, he wéuld
have to open a perfume store (parfumerie) in France,.a non-prescription Drogerie
in Germany and a pharmacy or drugstore iA the United States and Canada. Or

if a man were interestedvin telegrams, he would be dealing with the post office

in England, France and Germany; with the railway companies in Canada, and vwith

a telegraphy company in.the United States. But if he were involved in inter-

urban telephone cémmunications, althous.'ho would also be dealing with the'post-

office in England, France and Geymany, he would have to associate with utility

O

RIC o .12 o 1.

PR A i Toxt Provided by ERIC



E

companics in the Unlted States and parts of Canada. In @ similar way, the
package deal of language categories functions as a binding feature - not only

senmantic, but formal as well. It also extends down into the nsurclogical mechan-

‘isms of speech, operating as associated nerve reflexes. Native speckers of

English, for example, when they utter vowels involving action of the back of the
tongue are subject, thro_ﬁgh nmutually conditioned yeflexes, to the constraint of
lip rounding st the same time. The reflex prevents them from disassociating the
one from the other, making it difficult to proncunce foreign vowel scunds where
the one is not bomd to the other, as for exanple, in making the propor dis-
tinction between such TPrench words as yue and roue (see belmx"). Bound reflexes
are the manifestations, at all levels, of the way a particular lmguage groups
the features of sound and meoning into the elements of its code.

Even though all languages may have labels for nouwns, verbs and gualities,
they do differ in the fea{:m.‘e.s of the environment which they can categorize under
each of these labels, that is, in what is considered to be a thing (mowd, an
action (verb), or a quality (adjcetive and adverb). This "as if" process touches
all levels of language, whi'ie, from language to- language,it is differently

appliéd.

It may be that the more abstract or generdl we get when talking about language,

the more common characteristics we are likely to find. All languages have

sentences and can express propositions. All languages label things. The way

‘these labels arve put together in propositions may have beer determined at the dawn

RIC
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of huinan speech by the fundamental dichotomies of man as he evolved into a tool
user. It has been suggested that when man succeeded in esfahlis‘»hinvg a dichotomy-
between the working or hammering hand and the passive 61‘ holding hand, he paved
the way for other dichotomies in human thought and speeéh. ~ Did this also enable

him to make an analogous dichotomy in the types of impressions that reached his

11.



senses and the grouping of them into the stable or holding ones (the names, the
subject), and the hammering or opevatiocnal ones (the actions, the predicate),
and to gemeralize this, in cognitien, into all topics on the one hand and all
conments about them cn the othexr? It has been observed that the distinctién
between actor and action in c¢hild utterances occurs about the fimc the child
has learned toc make a distinction between one hand and {the cother. There seems
to be avparallel tetween the child's physical development and its linguistic
development. Systematically pairing physical and language cbservations in the
developnent of children of all languages might therefore throw some light on

the existence of language vniversals, and on the common components of code, dis-

- course and communtication.

O
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1.3.2 Commor Components

Are‘thcre components which all language codeé have in common? Are there
also common components ia the discourse and cummuﬂicaﬁimn aspects of language?
To what extent are language codes alike? Are there latent systems.ﬁnd structures
in thé very makeup of the human brain which arc fransfdrmed‘by.the growing child
into ﬁhe system of a particular language? If fhefc is a universal grammdr,

does it have a biological counterpart? It seems that the nature of the mind's

symbolic behavior may be universal; in language it stores and operates a systen'-.

of synbols so organized as to permit productivity and efficiency in communication.

Although these symbols are related to the environment which the code of
the lénguage divides into concept categories, some of the sywbols are so general
as to relate to features common to all environments, some of them probably inate

to the very workings of the human mind - cases like the impossibility of a

thing being and not being at the same time and under the same circumstances,

negation, distinctions between things and qualities, actions and states, place

and time, actor and object, container and contained and the numerous possible

N 14 ' 12
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relatic s botween things ond prosies M alb feaenages, for ennn Yo, diatin sk
Lotween actor it cotion, or @ivhjeck cad prodicrte, con we Turiher assen? ©
they distinguisl bBetveen vho-eubjocts sud vhob-subiccts, betveen

podi fientions in Lire (Whicn) ond space (Where), betveen the vhy oad the hon of

ar oporetiony Do they also all distingnish botween beling, hoving aad doing?

1 they do, we ceuald also avpas fov the existonee of vaivorsal core sonivnec

[

types cxprossing ot Juticas s VWho is vho, Dhat is what, YVhe did viag,

Fhere is vhat, Vheo s vhat, Who hos whiet, Who doos vhst, eteo 1, in addition
to this, all Jonaeges con distinguish Yeiweon the coves of on ection end the
.

results, ve conld cosesr that Uicy olso copress soch jelaticoships e Vi did

~

vhat to vhon, Who did wiot hoes, ete’ 10 this is true, cortalin case concopts
Jike the accusative, dalive, lecative, cosotive and tagoral, no notler how
expressed, may 2l.o be wiversel,

Ko can prahopy assacwe thet all lan veeos hmve orevmatienl reons for dis-

tinguishing acticnn from the couses of such actions oad their effocts. That is,

they Lave verv-1lile catepories and neun-like catopovies, and also perhiops quality-

like categovies. Iut how far con we go in st'.u; spoculations on the universals
of language codes?

Can we say s nuch ohout the common cowponcats of discourse? There nay be
wiversals of discourse, such oz the nccessity of 1eferring to something said
before, and the necd to suhstitute a shorier fora for a curbersone repetition.
Here again Yanpuages differ in how they satisfy this wiversal nced,  Fronch
will put previous 1eference into the s category s its dactic (Cet horre...)
in cases where English will consider it as definition (Jhe van..).  Ald
Tanpuages have wors of putting iogether their concept mnd grivratical categories

to yicld ressapes - ways of comnecting words in collocations (3. gloss of will/
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of acticn d netor, pred i, v
it deme vo), ovd of comreting stalcrmts on puwpnziiioss o Lot tpes

of relation hip (Althonwd, DPeeoure, Since, Vhideo 1., e LT 390)0 In other

vords, all lI-onpgonges wo @ odnteront clorents Dy pulting shoen oo thar

in yeaning Ml divcotsso - whilch ould be reparded as Aher o seaveridal k-

ing  of concept oriogories. U ds this interoohuotion of olonents thi

enzbhlen dloonn

t
. o

standing {ov rony di Cferont things aad 31Ty Gifferent Donctions - olenents

which are in thewsolves iphorenily aabigeous vt eninated by verval o situ:-

tioncl copt-ris. The efiidoney o this is seon by the rority of mbhigvity

Locodes Lo operate in diccowrae vith greet cconeny - to hove 17

bl

1%

and the o situations vivere e coatexts thor wodves ove enbijvous - and languag. s

haove alteranie wers ol cxoression to clesc vy such aaldpnities,
I 4he wadveraal tequiverints of Jopic afivet the discowmrse of Jon,eanrs,
so do the wrtversals of copmumicetica, I order to rale Janguage Dnetion o8

a vehicle of comnicoticn botween tho individn bs, 10 iy be orgued that o1l

Tonguapes post w2 distinctions betveen auestivas and soa-questions, between

the person spoken to and the person spealiing, wirs of expressing the attituds of

the one toward the other. The attitude toward the persen spaken to nay be eox-
pressced by the type or lenuth of the ferm,categerizing pevple in different

). Belationshiyp to the peysen spolien te

also be conveyed in the asswstion nd vse of shored syrhols as e f{lecied in

slang ond technical jorgen.  Similar processes yny ho used in di ffevent longuvayg

to reflect the attitude of the spesher to wvhat ho is talling «hout,  If the
speaker is cominting oa the fact that soncoine avfuses to spond hiz savingzs to
buy a new oo, the choler of vords Jile thyift praverice reflects the sposte

attitnde toword the persen spoken
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soosenl fooy Tor

are \’."'f‘]"].L'(E ey bo far Sron cornisd

o pbont and Lo prar o novhen to - rpeeindly 23t 3s e opolite

the versen
fori.  Longunes also have vevs of exnoesning vhet 35 oxpected of the person
spolien 1o - (invession of ordy sy be veed to 11H AT @ statornt from hin

(Are y

3, a spocis)l word (Wheoo oo ) cw s ply o chenge dn dlic tene of velco

o
f

(interrogatdve intonntion).
Whot can one conclede fron (his ivcuicion into the cloudy hicignts of
specdative Iiagnistics® XU scoin that Jonrun;os wsy hove o dot in corsrn in

vhat they can say, but thuot they way diffor aeypectedly in the voy thoy soy it.

Rithout wctually maclysing 011 Jo eneres, the op 1y certain undverzuls aye lilely

to be Ffound in the wle-up of won - his bedy, povticalarly his speech organs
and in the neture of the disceourse e profices s o segrence of syubols in hids
neeessary acts of comnunlceation.,  OF vhat yue cin these vaiversals bhe binowrasur-

P N TR T e TE D! P R
1Ng ‘duv Clod AT DU UL l(u;;uu:g e

1.4 Uaiverals in Intorlingoa] Bistoncs

How can we us2 any of the uwniversals of wind, body ind envivonnent and
vhat is cowmon in codes, discourse wid cormumicition to ersure the differences
between languages?

If we knov what these umiversals are, we cen vee thew as paremeters.,  Foo
instmce, we know all organs of rem used in speech and we knos their physical
limits. Thesce cun be used s constmis in phonetic reasurenent. Ve also knou
certain things that all ren have in comaom - tine, space, parts of the body and
we can use the nunber of distinctions 1o« in each Ienguage to prasure infer-
Iingual distance.  Between these two oxtier2s of banguage, which touch the
physical vorld of cound and ivrning lie 2 raltituds of pos<ible di ffcrences in
systers and stiactures, The didferant goo ndicnd vrgesdcaticns of Jungue

O
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can only be measured indirectly. Jfnd we will probably not be able to got oxact

measurements witil we know what promnatical elements - like the parts of specch
happen to be universal. Not knowing this, we can cither assume that there ara
no wniversals of grammar, or after all languages have been compared in like
fashion,ve can extract the constants found in the gra.mmaj.*é of all languages.

Meanwhile, these coustants - if there arc any - of how languages can but
do not differ may constitute a wvniform eryox in all measurements of 5..111‘.33_‘1’,].‘:(111--
matical distance. For cxample, 11" both French and BEnglish have distinctions in
their gremsars between actor and action, this common feature, ’ii’ teken into
account, raduces the distance between the two grammars. 1L, howewvor, this dls-
tinction turns out to be universal, the distinction has no longer any differ- ©
ential significance,

Certain wiversal characteristics of man, thought and communication, .can
therefore be used as measuremeonts of interlingual distance. These can be broken
down into distinctive features very much Jike a television signal is an:z].yze.d _
and synthesized to repraoduce a picture on a screen. In this way, cach phoneme
can be broken down into distinctive sound features, just 1like each concept cate-
gory can be considered as being wade up of a mmib.cr of scwantic coaponents,

Combinations, sequences and modification of these fecatures wmay be permiticd
or _ob ligatoxy, in both what must be expressed and the \\.'3}’ in which it is,
Combination of 1ip rounding and vowbl fronting, as noted above, are permitted
in French /y/, but not in English, where lip rounding mokes tongue 1etraction
obligatory /u/. Sequences of conscnant and /-s/ are pérmittcd in Fnglish

(pillars, plurals); but not in Spanish (pilares, plurales). These constraints

are part of the significant differences between languages and would have to be
taken into account directly or indivectly in any complete measurc of language

distance.

o . 16.
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In what way then do the wiversal charscteristics of wman and his Jangnage
relate to the measurement of interlingual distinca? The wiversal characteris-
tics of man supply the measures; the wmiversal cospoenents of language indicete
.the types of measurement. Since all languages must have some cods, discourse
and communication features, it is these that will have to be taken inte account
in divising types of mensurcment. The distance Letween the codes will not be
the same as the distances in the discourse they produce; and interlingual
distance in oral commmnication willd not be the same as it is in writien com-
mmication, since the stutic fea‘c.ureé on the printed page moy differ in many wvavs
from their kinetic counterpavts in the stream of specch..

These wiversal distincticns of language relate in tum to the wmiversal
characteristics of man. The human body is the vehicle and producer of speech
and as such can be uscd to mzasure the distance between speech codes.  The
universal characteristics of man's environment are relevent insofar as they are
accounted for in the langpuage codes. The wniversal characteristics of man's
mind, its symbolic processes, 1'.1;_sv_ mechanisins for transforming code into discourse,
and even its tolerance of inconsistency, will n-ffcct any attemplt to measure the
di ffere:nces' between languages. |

Between these abstract universals of the human mind and the concrete
~wniversals of the human body, lie the multifarious diversities of the languages
of the world. The vniversals enable us to study the diversities by revealing
all possible types of interlingual distance and by serving as ins.t:"uments for

measuring them.

ERIC | 17,
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2. 'I'&"PES OF INTERLINGUAL DISTANCE
The wiversal dlq"'ncucnq between mind md body, code and discourse,

speaking and writing, mother-tongue and other toague and thc;div—:-.rsi'.y and

intensity of man's conception of his envirvonnent cblige us to consider the

measurerent of interlingual distance from o nwiber of differunt viewpoints.

These considerutions make it evident that distmnces bet\'ocn. languages can
be measurcd from diffevent angles and that there are different types of inter-

lingual distance. We can distinguish between: 1) distance in the two codes

-t

and distance in the discourse produccd through thewm, ii) distance as commani ca-
tion of static mwssages in space, as distinci from different; texts wirolling in
time, 1i1) distances as differcnces between 1'1.15;.19?0:, as opposed to distance
as movement from mother-tongue to other tongue, iv) distance as an analytic or
taxonomic acc1m|u1_r_xtion of catcporical differences, or distanlce as an. over-all
integrated meusure, v) ‘distence as a direct mezsure of di ffm“nce, in contra-
distinction to indirect mecasures making use of an inten:odlatr* langunge,
vi) distance as 1:11& diversity, intensity and product l\'ltyy of the compareble
dlfferences betwcen the languages.

Since not all these diffcyent types are mutually exclus,i\'e, the distance
between two langua.ges may Dbe measured from a nunber of diff;‘,l*ent angles, as
will be !demonstraﬁed below. - But before e laborating t‘cc]mic{ues of measuring

: intcrlihgual distance from these different angles, let us cxamine what the

different types of distance involve. - .

2.1 Distance in Code and Discoursc: (A X), (k) k

As.we have already seen, all lanpuages have systems of symbols variously

referred to as l'mpu" or codc,;and these are used in convcnt: onal ways to pro-
duce messages or texts - an activity which has been called m' a number of names
including parole and discourse. Measuring interlingual distancé from the one
is not-likely to be the smﬁe as measuring from the other.
Rlc
E
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Iy measuring the distance beitwesn Languaes zf\ md Language X therefore we cm
[+ Peid o b‘. oS

procced either from the d,t,cnpu": £ the 1z waao or :f:{rom samples of then.

In other words, we may measure the distance (D) {J) in Uw codc D{AX) o ()

in the messages, or s*mm]eL of disccourse J(“;\. .

Measuremznts of the differences between two. language “CO(.].LS depends i whe
accuracy and comparability of the descriptions v"od Ic L:h : in:Eorm:.:L:tij.on sup-
plicd is either incorrect or incomplete, for on-a‘,: or 150 th 3.1:@1;;11:19,@5; .th.c-: con-

sequent comparison ox contrast is likely to be inaccurute.l_= If the type or

~

1
methods of description (and notation) uscd are not 1dm 1caJ differences in

i

i
1
&
kS
1
1

descriptive techniques may appear as alJeged di. ff[-'crciig;c:s i‘n the languages. That

i i i

is why some of the contrastive studies which cndbased on the two codes have
: j .

i I

their source not in the use of I‘Cﬂd},’-—lilﬂde descriptions bution re-descriptions of ;
] . : g
| ‘ :

the languages for purpose of conparison - or contrast. This is another reason
i i . .
! i : :
1 . : IR :

why two contrastive de scupuons of? tha S ame 1:_:1'sguagcs or c{b.alccts may dififer, k

In measuring from discourse sapples howeven, sets oflequivalent texts |
£ : s s L , |

: b L
with alternative versions are needed. But even with an inventory of all possible 1
AR ; : ;
. e ' . ‘ | L . :
alternatives, 1t will be seen that measuring from the messidge is not the ;
. . i . ‘ :
equivalent of measuring from the code. - For ons cmmot ass u“n tha.t di.fferent i

A

codes will produce correspondingly di Ffevent equi, mlenL Le>{Ls or that the degree

of difference between two cqulvalcm. texts ccm*esponmb to du,g) ees of difference

in the codes which generate them. This is e\_ridenft when 'one;j travels from one
: r
area to another area in which the same language i5 spoken. i There ave situations,
' i I :
for example, in which Englishmen say "Not af all";r, Canadians sdy "You're welcoms,"

and Americans say '"Uh, uvh." Yet these three equivalent discourse responses to
the same situation do not indicate that we have 1;']11*ee cl.:i.ffé'1‘ex1t languages.
. l |
Between two different languages, the diffexe nt codes D'd)' produce equivalent

altemnatives which are closer than others. Tor cfx:x.mple, thje l;'nglis}'x‘s‘entence
[ 1

L
. » i o ~ .
The name is Robert may be rendered with equal correctness in French as either

o
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Je m'appelle Iobert or Le nom est Re'ert, the latter being much closer to the

Enpglish equivalent. This doc e an, hox-scvez';', that the two French sentences
i

are interchmngeable; they are, on the contrary linked to mutually exclusive

sit’uatiéns, the first being used in i]‘l'l:IOC‘nLlC'tiOl"L, the second in consultation.

The English sentence is used in both; to do so in French would consequently

constitvﬁte a case of interfersnce. Measuring language differences through

equivalent texts therefore is valid only where fi)oth texts operate within the

same context.

Similarities in code do not unecessarily produce similarities in discourse.

When measuring from the code, the English and _l_::érman vocabularies may turn out
" to be very close, as it is in the German sen't.e]jmé: Kamm (can) mam (one) ein

(one¢) Boot (boat) haben (have)? But measuring from the English cquivalent of

this sentence, the two languages no longer seem so similar:

G. Kann mav ein Boot haben?/ B. May we yent aboat?

. Alth ougﬁ such code similaritics may facilitate .'c:ompmhcnsion of the cother
1anguagé}, they may be a scurce of interference in expression. ’The codes of the
two languages may be close, while their ]‘espccr.‘i\"c trans formations into
equivaléﬁt messages may be highly divergent.

Contrariwise, the identity of twe cquivalent messages does not mean

that the codes producing them are likewise identical. Sentences like Maria va

a casa may be read as either Spanish or Italien, But if one were to compaic

the two codes which produced this sam sentence, the two languages would appear

as different: Sp. (pres. ind.): voy, vas, va, vawmos, vuis, van./ Ttal.

(pres. ind.} : wvado, vai, va, andiamo,mdate, vamno.

O
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Spanish Ttaiian

Yo \_@_\r_ & casa. Io vado a casa.

‘Maria va a casa.
Nosotros vamos a casa, : Noi ﬂg@_c_g)_g a casa,
Terésa'y Maria van a casa. Tercsa ¢ Meriavanno a casa.

The distance botween two languages, therefore, is wlikely to be the saume when
measured from their codes as when measured from their messages., We must concluds
that neither measure is alone sufficient to give the complete picture; we requive
both. And since k‘r.hcy are so vexy different, we must considey measuring separately,

distance between codes and distaces in discourssz,

2.2 Static Distance and Kinetic Distance: D, D

Distance between languages will also be different depending on whether we
measure the static results of language communication or the dynamic process of
the generation of texts :I.’rom.thcir respective codes.,

In static measurcmwent (M), language is considered as if it were a reserveir
of matcrial to be matched and measured. Two languages may be treated as if
they were two lendscapes, each corresponding feature of which is given equal
consideration. lLanguage can also be regarded as a kinectic process (D), the
dynamic generation of texts on an ever-ending tim scale. And the point on the
scale at which elements of languages are cquivalent can be regarded as a function
of their difference.

Since discoursc is essentially scquential, it can be regerded as wnrolling
in time,.so that at no given time is a whole text perceptible. In this way,
the resemblance of what comes before mukes us anticipate what may come after. And
because of this, the matching elemonts that come first have more rescrblonce

value thun those that appear later. For the probability of one unit along the

(384
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time sequence being identified with its counterpart depends on the type and
nunbeyr of élenmnts that have already appeared.

. Since the sequences of phonemes appear, ndt in space but in time, the
position of a phoneme in one of these temporal sequences can be weighted., If,
instead of wreading and translating the texts, one were to listen to them, as
do intewpreters, the similarity of elements at‘the eginning of words or word
groups becomes more ilwportant that it docs at fhe end, This importuance is
also reflected in the natural tendency to form oxal abbreviations like math and
g - rather than matics and nastics. The op#rative gactor, however, is not
somd, but ssquential position. Some computerized systems are sble to operate -
even with propey namss - with no more than five letters par word - provided they
start coumting from the first letter, Tt is almost as if a sorieé of pictures
were to appear in sequence, giving us more and more information as the film
unrolls. In ihis sense, lanpuage is cssenticlly kinetic, end if all its

characteristics are to be measured, this must be taken into account,

2.3 Distance as Difference and Conversion: D‘(A'VX], D (A3X)

We may regard the distunce between lenguages either as the sum of their
differences or as the amount of change necded té convert one language to the
other.

In adding the diffcrences between twe languages, one may conceive them as
opposing forces, or vectors, which can be combined as a measure of divergence
(differential or vectorial distance). Or one can regard these differences as
the amownt of work ox» nunber of operations necessary to convert one language into
the other (conversion distance). The first, being a combination of forces, is
non-directional; the sccond, being a transfcr of operations, is uni-directional,

Let us examine what the measurement of ecach involves.

.25



E

2.3.1 Differential Distance: D (A~X) .

The neasvrement of the dififerential distance between Languags A and
Language X, being non-divectional, ié obtained by the summation of difLeroncws i
between both laﬁguages, so that D{A~X)= A - X + X - A. For example, in ;
measuring the difference in the system of determiners in French and its couﬁter~
part in Eﬁglish, the fact that the.single indefinite article (8) is cquivalent
to the two of French (Eﬂ,“gﬂﬁjis the samz amount of difference as the fact
that the ﬁer son determiner in English (liis) is equivalent to two foyms in French
(son, gg); a difference of one in each case, To say that the Tnfllbh (his her)=

French (son, sa) end count a distance of zero would be to ignore the fact that

(her = son, sa) - {1-2) and (his = son, sa) ~ (1-2}, and {son - his, her) - (2-1},

(sa = his, her) - (2-1). So that the distance is not zero, but rather, in

ot

natural nurbers: (i-+2) + (3-2) + (2-1) & (2-1) = 4, that is, a vectorial distance

of 4. The vectorial distance between the series of singular determiners in
English and their French equivalent will theon be a total of 11, celculated as
follows:

E. a the this o that my - your his - +

~ — | 1 \ :
F. un+une 10+]a cetcette cetcette,cetrcette  montma Tonstarvorrs SON+SL SCR+SE SONGSL

1 1 1 2 1 1 1 1 2 1
2 2 2 1 2 2 3 Z2 1 2
1 0+ 1 o+ 1 + 1 + 1 1w 2 0+ 1 +1+ 1=11

In other words, if we add the differences, between English and French, in the
distinctions recognized in this serics of determiners with those between French
and English, we get a total of 11. If we were to add all such differences in- all

the semantic and formal elements of these two languages we would get an idea of

N
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how far agpart they are. But we would not know haw mony more dis
L

dncitions
would have to be wade by a Frenchman learning English in comparison with those

-

which en Inglishmen would have to make if he were learning French. Here the
starting point would make a difference, since the distance bestween A and X
would not be equivalent to the distance between ¥ and A. We would have to know

which language featuxes are being coaverted into which.

2.3.2 Conversion Distance: D (A« )

1t may makce a practical difference whether & learney of a.second language
starts off with & native lanpuage that makes a large number of compulsory
distinctions and tries to master one that does rot, ox whether he is going from
a simple language Lo a moxe complex one., In owder to find cut this practical
differcnce, differcntial measures would not be sufficient. What is needed is an
idea of how many eﬁtré distinctions have to be nade when passing or converting

from one specific language (Language A) to another (Language X), in other words,

we would have to measure the conversion distance.

1
The measurement of cenversion distance,being uni-directional, is cobtained

by computing the nunber of distinctions not present in fhe other language.

In the above example of the set of singular determiners in English and
French, it will be‘seen that for every English determiner fhere are at least

two French'ones, one masculine and the'other feminine; so that when converting
from English into Ffenqh, there is additional distinction of gender each time.
In addition to this;-there is, in one detemminer (the second person singular) an
extra social distingtion to be made between the general and the familiar forms.
The conversion distance is the sum of these distinctions that do not exist in

the source language; difference betwcen the language to be attained (the target

25,
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: A(’l'arget)

langusge) (T) aad the language alwveady acquived (the departure or source language)

S 4T =T -

(S). So that, S=4A- X Compare:
A (Target) : F. ountune Jes+la  cescetis  cotcette © montiwa  tonttatvotre sontsa sontsa
2 2 2 2 2 3 2 2
-1 1 1 1 1 1 1 1
X(Source): E.  a the  this that my your his — her
= 1+ 1 + 1 + ; 1 + 1+ 2 + 1+ 1 =9

D (sg.det) (E »F) =9

These represent distinctions of only two types, one (masculine-feminine) with the
highest productivity, covexing all or alwost all determiners and nouns, and the

other (ton-ta, votre) limited to the second persen singular determiner and pronoun.

Measurement in the other divection, however, pives quite a different picture.

only o few cxtra distinctions

The Trench speasker learning English has to meke
he does not make in-his French determiners, but these are in different semantic

areas.

So that, . »

E. a the this + that my your his + her
X(Source) F. un le ce _nlc_ql_i ton son
ue  la cette ma ta sa
11 2 11 2
- - A1 A A 1 L
B - P = 0 + 0 « 1 £ 0 o+ 0 o+ 1 = 2

Q

E
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D (sg.det) F.E = 2

A French lecarner of English would have to make two extra distinctions which he
does not make in French, and each of a diffcrent type, the first having to do
with proximity and the second with sex. BRoth are high intensity items, however,
because of their frequency of occu-.m:c‘ncebu@: since they apply to small classes of

26,
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2.4 Taxonomic Distance and Integral Distance: D, D

Gac can measure the distance between languoges either by teking the dif-
ferences category by category, that is, taronemically, or by attempting to
abstract from them integral measvres in order to obtain an over-all picture.

In the tazonomic measuves we have to deal with classes, categories ox
dimensions. Each has to be considercd separately and measured by a procedure
appropriate to the dimension being analfsed. For exanplie, differences in
syntactic velationship such as the concowd between adjective and noun,may now
be measured in the same way as the diffexence in class membership whers the item
may be an adiective iﬁ one language @nd a noun in the othex,

In the integral measurement of interlingual distance, only the equivalenus
as a whole, and only as they mcet the eye ou the car, arc measured for their
observable differences.

In the first case, the results of.the measurement appear as a sequence of
figures cach representing the distance ih the catepgory or dimension included,

In the second, the distance appears as a single integrated figurve.

2.5. Semantic Distance and TFormal Distance: D(A—k) » D(A-X)

Studies of language have kept scparate the description of what is said from
that of how it is said. The dichotemy has variously been called semantic vs.
formal and content vs. expression. Without denying that 2ll language features,
cven those of meaning, are formalized in the code, let us follow the conventional
usage by calling what is said, the contént form, 'semantic', and how it is said,
the expression form, 'formal', for want of a better term.

It will be sécn that formal diffevences between languages are not equivalent

to semantic differences. A look at a few decceptive cogmates will make this

| 29




clear.. For example, the form location is the same in wrltten French as it is
in written English., In the scmantic code of French, however, it does not

cover the same arvea of meaning as it does in English, since it would sometimes

have te be yendered in that language as ryentals, to let, and other foxms., An

examination of the semantic equivalents in English and French of such words as

administration, information, relation, transmission, page, machine - to name

only thésc - would reveal the same distinction between formal identity and
semantic divergence,

The distinction, thercfore, may be sn important onc, since the grouwing of
concept categories is not neccessarily comected with the relation between word
forms. The fact, for example, that lwguages group words into masculine and
feminine does not sigify that the difference has anything to do with the wmeunings
of these words.

In compaving lanpuage codes, therefore, the distinction between semantic
distance D(A"X) and formal distance D(AI—X) will have to be maintained. In
measuring the distance in discourse, however, the distincition no longer holds,

since the comparable texts being equivalent, the semantic component is a constant.

2.6 Direct Distance and Indirect Distance

Interlingual distance may be direct or indirvect. If the difference between
two lanpuages or dialects can be mcasured directly, there miy seem to be no
point in proceeding otheiwise.

In certain studies, however, where interlingual measurement may be necessary,
the only significant differences may be indirect ones. For example, if we wish
to measure the di.fference in standard of the two languages in a bilingual com-
mmity, we will‘not find the answers by comparing the one with the otherx, but

rather by measuring each against its standard regional or national forms.

Q -
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Or in the study of two mixed languages with a common parent, we can find

out by indirect measurenent the extent of divergence of ecach and the results
of the different types of mixture.

Measurement of interiingual distance may therefore be done either dircctly
(D= A - X) by comparing one language with the othecr, or indirectly by using an

intermediary (J) language or dialect, as is sometimes necessary in practice:

D= (A-J) - (X-J).

2.7 Diversity, ITntensity ond Productivity

In attempting to measure the‘dis‘cancc between longuages, we may wish to
know, not only how differvent the languages are, but also how important are the
di fferances, both to their uscrs and to the workings of the languages themselwves.

The distance between any two comparable sets of featuwrss in two languages
may vary in three respects - in diversity, in intensity and in productivity.
Diversity has to do with the mwber of distinctions a language mekes in its
grammar, its vocsbulary and its phonetics. Intensity is a measure of the im-
portance of such distinctions. Productivity shcws ﬂlc nurber of areas (situauions,
structures and catzgories) to which the distinctions apply. Distance between
languages can be mzasured as the sum of the differences in diversity, intensity
and productivity of their comparable elements.

Differences in diversity can be measured by subtracting the number of con-
stituents of one language from their cotmterparts‘in the other. Tor example,
in the semantic area of the third pe‘rson singual pronouns, the difference between
English and French is 1: (he, she, it) - (il, elle) = 3 - 2 = 1.

Differences in intensity can be measured by the use of the appropriate
scale of importance , depending on whether the comparable wnits are discourse

features like the interconnectives (although, since, if, ...) Jogical abstracts

(be, seem....) or environmental variables (winec, snow). Appropriate scales

D
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may be Ffound in the indices of frequeacy, range, coverage, avellubility and
fami liavity.

Productivity has to do with the degree of genc;’:—:.}ity at whizh the distine-
tion is actually applied. Ioes it afiect a large class of elements {1like al1l

sentences, or all nowns), or only o small class? Within the class, dess it

affect all members or only a fow (as do the foot-fect, goose-gecse plurals in

LEnglish}? French, for example, mokes action on self vs. action cutzide self

a compulsory distinction, whexcas English permits a choice (F. Je me lave./

E. I wash, T wash mysclf). This potential of difference in compulsory distim:-—
tions cmn be muli'plied by the number of items so affected. Differences in
productivity can also be regarded as the number of stunctures or units into which
an element can fit. TFor example, in the formation of plurals by vowel mutation

(e.g. E. mouse-mice/ G. Maus-Mause), Geymm is wore productive than is English,
where the plurals are usually in - s,  In this respect, Inglish is closcr to
Spanish than it is to its Germanic cousin. DProductivity differences, therefoie,
can be measured by counting the number of items in each language affected by the
di fference, and by calculating the nusber of possible utterences which the
distinctions may p'roduc:.c .

In sum, in measuring the extent to which different languages differ, we nust
distinguish between what we arve measuring and where we are measuring it. What
we arc measuring may be the differences themscelves, or the amount of work needed
to change one language into another (differcntial and conversion distances).
Where we do the measuring may invelve us either in comparing code items or in
analysing samples of speech» ('code and discourse distances). The techniques of

measurement used will depend on the types of distances measured.

Q
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3.1 Sementic Differences
3.1.1 Universals of Meaning
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a) Prosodic Distance
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3. DISTANCE BETWEEN COLES 1 L
: |
!
two langvages it way be
. .F
useful to separate the semantic from the formal, since cach poses problems of

~

In measuring the differences between the codes of

a different nature.

3.1 Semantic Differences

Before attempting to measure the semantic differences between languages,

it is jmportent to consider the problems of analysis in the vocabulary and grammar

of the languages in relation to possible semdnilc wiversals.

3.1.1 Universals of Meming

The distincitions which a language makes are not limited to gram-
matical categories. The concept categories of Janguages are so varied and ovexr-
lapping that it is difficult to divide them into grammatical meanings and lexical
meanings. One cun imagine the possibility of arranging them into scales of
inclusiveness in énch of the arcas of 105.;1'.&511 er;\-'j.r_omnzmt, including the naming
of things and relationships, actions und states- of being thet all laiguapes mist
presumably have. Commmication, a compromise between a desire to include and
the need to exclude is also a considera.tign in ‘the evolution of all codes. TPor
all cbdes must make some sort of compromise between accuracy, efi?icienéy and

redundancy. Language codcs have ways of taking the audience into account with

register terms and intonation patteins for the transmission of semantic overtones.

Each language must also adapt to changes in the environment with which it has

to deal. It does this thyrough a process of variation of its categories by

.analogy (hands of a clock) and combinations (G. Stechnadel) and collocations

(as a mattex of fact, on account of).

Through  means that it may -have at its dispesal, each language must be

able to label objects (parts of the body, food, clothing, shelter) properties of

w
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objects (number, color, sound, shape, odor, taste), actions (eating, slceping,
walking), relationship (in, on, at, Ly, For), oﬁérathm& (identification of
self and others, questioning, answering).

-/\.150; by the abave processes of malogy and jcenxbi.nz:ticﬂ, caech longuapne in
its own w ay - and often in scomingly arbitroxy J"'::.’;Shj. on - assoclates certain

meanings (semantic features) to one ox the other of these labels., So that the

same group of features (e.g. thunder) mey be associated in one lanpuaage with the

».a

catcgory of things, in another lenguage with the category of actions, and in

still another languege with the catcpory of qualities.

leeping in wind the Ffact that discovery of featwies that all lmmpuages <o

(not must) have may well increase any measurcd distance between languages, cas
we still proceod ta measuring relotive distunces in the avea of Jogico-gramsatical

categories 111(:1'@ such wiversals are wost likely to he found? Tf ono were to
arvange the semantic distinctiops inte setgi)there is likely to be o continual
overlap of scts, and 11) what is wowye inclusive in onc luguage (A) moy be Jess
inclusive in the other language (X). For example, French does not distinguish
betwccn persons and things in its pronoun system (i1, clle) whercas English does
(he +she, it). But in the arca of questions in French (ﬂll_.i_, quoi) and in Ingiish
(who, what) both languages muke the distinction. Tn relative connectives,

however, only English makes it (E. The person who....The thing which....../

F. La personne qui.,...La chose qui.....)

When we consider the differences in the distinctions which languages make,
the aibitrariness in which they group them, and the indeterminancy of the cate-
gories they create, how can we attempt to measure the semantic differences

between languages?

O
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3.1.2 Scemamtic Moasurement: D(A 4

Althouph thdére Lave been atteupts to study the nzusurersnt of man-
¥ )

ing, semantic measuvrenent, cven forx a single Janguags, poses some formidsble

difficultics. To begin with, there is still no agreemaint on the meaning of
meaning. ‘o a psychologpist, it may mzon vhat one feels about 2 word; to a
philosopher, it way mem whut one thinks @out it.  Psychologists have sttempted
to measure differences in affective weanins by comparing the pattems of word
association dewived from testing dififerent samples of a population; the se-
sponses have been arranged in such a way as to bring out what is kncen as the
semantic diffevential,  Logiciens, on the other hand, have tried to reduce
megning to loegicol coategorics.

While sccognizing ihe legitinmaoy and usefulness of such studies, one

—

must, in comparing different codes, consider t

e lingeistic rather then the
affective or logical differcnces in moaning, and try to proposc ways by which
measurcments might he claboyated. Md although it is difficult to draw a line
between lextcal ad grammatical meaning, i€ is nzcessary to begin by recopnizing

these conventional und convenient distinctions, since they suggest different

approaches to the prcblem of msasurement.

3.1.2.3 Grammatical Memning

When a speaker puts semantic categories together to produce
an utterance, he mway have to take other semuntic features into accolunt - and
thesc may vary from language to language. The concepts indicated by the word
table, fox cxample, may cover just about as much ground in English as it does
in French. But when it is referred to a sccond time with a substitute word

(it/ellce), the knglish speaker must make a compulsory semmntic distinction point-

ing it out as a thing; whereas the Frensh speaker makes only a foumal distinction

‘. 36
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repeating the feminine classifications of the article (la, wne). It is as if
a newcomer into a strange land had to learn not only that the lind is inhabited
by different categories of persons, recoghized either(semantically) by what
they do, ox (foxmally) hy how they look or dyess., He must also learn whom to
ask for what.

How can eone measure this semantic coupulsion to which vuryin

¢ languages

Lot .

1.

subiit theidr speakers? The problem is to ddentify the compulsovy distincticon
that must be made in cach lanpuage. Somz of thesce uare obvious, like the dis-
tinction between jositive and nepative in Bnglish; otheys are less so, as is the
progressive in Enplish and the Subjunctive in French. It is important to keep
in mind that we ore here treoting only the semmmtic features - gramistical mean-
ing, as it were, and not grammatical form. ‘The distinction is important, since
apparently ecguivalent features may be senantic in one lanpuage and fowmal in the
other - and the fact that they are, is likely to increasc the distance between
the Janguages. For example, both Engzlish and Fronch have posscssive detcrmdners
(E. his, hex/ F. son, sa); but in English the _mn:;cu].inc-~fc\.n\.inine distinction is
semantic; in French it 15 formal, :;grecing,not with the owner but wj.i‘.h: the form-

class (gender) of the word with which it is used, - son jardin/ his garden, her

garden; sa maison/ his house, her house. In other words, English, unlike most

Indo-Buropecan languages - with the possible exception of Modexn Persian and
Armenian - has a natural gender (scemantic), \_-.'liil-e French - like most languages
in the family - has a formal gender, But formal gender is likely to vary from
language to language, making the sun masculine in )rench (le soleil) and feminine
in Goerman (dic Somne)and the moon feminine in French (la lunc) zm_d masculine in
German (der Mond). And the classification is likely to seem unreasonable to the
stranger. Why should a soldicr in Fronch (lo soldat) become feminine when he

acts as a sentinal (la scentinelle)? Aud why should young .pirls and old wounen

) . Mo .
F TC neuter in Germn, (das Midehen o gas Weid)?

, : n-
' A
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It is perhaps possible to divide the compulsory sementic restraints of
grammar into categories relatcd to grawmatical function - Such as i(éntiiﬁcatima - and
to predication. The components of these categorics, however, may remain incom-
plete, since theoretically an) languape cen contain any cbligatory type of
semantic distinction. That is the significance of the slot labeled 'othen!

(sce Table 2). As a category of predication, for example, 'other' could yepresent
the distinction between verbs off activity and those of displacement - compulsory
in French, but not in English. Compare:

L. At home, he walks. / 1. Choz-duwi,il ﬁnrche.

. He walks hone. / F. Il va chez-lui a pied.
In the categorios of identification mmd function, there are also other possi-
bilities that may be difficult to predict a priori. The identification of
positive, as distinct from negative, partitives is found in English but not in
French (B, sowc-any/ F. de).

Once a complete inventory of these distinctions is obtained (and we do not
yet have such an inventory) we can use the presence or absence of such compulsory

forces as vectors in measuring the difforence BEtween two tamguages (See Table 2).
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UNIVERSAL CATECORIES OF LANGUAGE CORES Mo

CHTEGORIES OF FUNCTION

Eement actor ecticn gqualifie relatoxr cther

r
question action goal qualifiesd relation
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txpression addressor | one definite human masculine | general internal | contalner | animate other
1

!

i 13 . -

ddressee § memy | indefinite | aninmal | feminine heonorific | external | contained | ing

et B AT A5
AN CE NSRS

N
(@]
)]

I

nimate

g

b~

i

positive {past | future | perxect certain simple wotion active fresdom cther

negative [non- | non- imperfect jpossible |condi- nen- passive obiigation
oemest o future tional motion
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There are some disadvantages in framework of possible

gramnatical distinctions. First, there may be difficulty in making sure that

...1
0
9
o

the framewoerk contains all ])0 1sible distincticns 7, some languages rake

a number of distinctions at the same timz: and one is never surs which and how

i

many are intended, There ave, for examplsz, zbout ITorty possible sementic ds-

tinctions of case, that is, some nominal

concept) may be related te another. In Latin, the nominative case covers onc,
the accusative, two and the dative four.

Instead of procecding from a check-1ist of all possible semantic distine-
tions in the gremmar of languages, it is rossible o adopt the less ambitious

&

procedure of comparing the two gramatical systems from the semantic point of
view., In deoing so, however, onc must be carcful not €o confuse Fform with
function on the one hand, nor censtraints wwith altommatives on the other. A
single Jorm as. we lmvr SCEN May express scverval relations cof _diu’:':f:'erent types -
person, mumber, case, tense, mood, voice. Tor exarple, the - o in Lat. amo

(T love) cxpresses the present indicative of the first person singular of zmarve;
the single form -atun im amatur (He, she oy it is loved) expresses distinction
of voice, person and tense.

A constraint cannot be trecated simply as an alternative. Take the forms

of the French verb as shown in the words & fini,; finit and finissait. There

may somstines be three ways of viewing pe time; Dut only two may constitute a
semantic constraint, since the speaker of Frencﬁ may ignore the distinction
expressed by the sum]c past and get along quite well with the perfect and
imperfect tenses.

Keeping these precautions in mind, therefore, wc can isolate from the two

languages the cases where more scmantic distinctions have to be made in the

ERIC
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grammatical forms of one language than in the coryesponding forms of the
other, This is equivalent to the measurement of the conversion distances in

the gramars of both languages - measurin g in both divections, the d&ifference

being D(AA"\] = (A=+X) + (X ~»A). TFrom this point of view, then, let us

take a look at the vewbal systems in English and Fremch. (See Table 3.)

O
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Hot all these differences, however, cun have the same value within the

espective codes. Regordless of freguency of uvsage, the degree of compulision
is not the same. One could avgue that one of the differences in the codes
between Inglish snd French is that the foxmer has maintazined the Indo-Europein
dual in its category of numbar; but the feorms in which it is found, although

B

frequent, are wesiduval. All languages must hav

6]

such pesidval forms, since all

pas evolve. Tthese forms will comse out in the measurenent and will

n')

living langua

have to be welphted for their productivity. Tt is true thuat the Inde-Buropemm

nomber category did have a dual - for example, in Sanskwit (Sk. taw) - as well

Cu

as a singulax (Sk. qd) and o plural (Sk. €¢). Although this dual has diseppearc

in French, it remiins as a wxesidual form in Pnglish.  Compare:

You can't tuke both, 02 ne peut pos prendre les deux,
but you can pick the belter. mais on peut cholsiy le meilleur.
You can't take all, - On ne peut pas tout prendre,

but you cmn pick the best. mais o peut choisir le weilleur.

lIn the last analysis, grammar is simply a means for speakers to establish relations
between. meaningful elements of their discourse. What is coded as grammar, and
what is not, cannot always be an either/or proposition. A grammar of English,

for example, will vary according to how onc classifies the words get and keep.

If they are considered like have and can, as having grammatical functions, then
we would have to add two more aspects to thc.system of the English verb, since
these function words can combine with pexrfective (-ed) and imperfective (-ing)
grammatical forms to produce what could be called grammatical meaning, which

would have to be rendered in French by differences in mood, voice, or vocabulary.

41,



Compare:

Inceptive Puroative
. o ‘\
Perfect 4 Inperfect Perfect . Trperfect
E.  get married get going keep moard keep going
» ’ w" Lo ot A e 4= o H 7 PR - £a
F.  se mavient . se mottent on restent warids continuent
route .

Since many somantic grammatical categeries exist wostly in the minds of

ing grammarians, it seems advisable in measuring the scmantic

w

the categori
distance between lanpuages not to rely centirely upen them. It is necessaxy
to sec how many of the differences can also be covercd Dy concept categories

considered as vocubulary,

3.1.2.2  lLexicul Meaning

Since 111c:l51:17cz11k}31t is not description, available inventories of
semmtic features may be useful in cstubli.shi.u‘g, 1:}16 indices of difference.
Many of these invantorics - even the most abstract and grammatical - can be
found in certain unilingual and bilingual dictionaries - imperfect as they may
be - supplemented by the descriptive and differential grammars of the two
languages. |

Because the groupings of distinc_tions' of one language may overlap
a number of ,g;i‘oupings (categories) of the other language, and vice versa, it is
‘neccssary to measure the differcnces from both viewpoints: (A~X) = (A =X) +
(X «+A)}. And since even the most complete dictionaries and grammars differ on
what is categdry of meaning and what is usage, in referring to this valusble
source for the measurenent of scmantic distance, 1t will be necessary to include

both.
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Foxn example, if one takes the concept of man - which may pedheps be
universal - and see whot two languages, like Enplish and French, group into it,
one soon notices that although the groupines have a lot in common, there are

remarkable divergences. The cosicept (man) doos not ceover the same nuber of

-arcas of meaning, and in each area it does not cover the same specific uses,

For cach concept, the degree of congruence can be usced as a measure of close-
ness or distance.
Since an inventery of this concept and its uses may be found in a medom

bilingual dictionary, we shall use the swme dictionary (e.g. larran's BEnplish-

French/PFrench-English Dictionary, Rev., cd. 1967) to measure the differences.

Following the catzgorics of the dictionary, we find that it recognized six
ategowics for man (including one subcategony) (A=6) and four for homme,(X = 1),
1ﬁaking a total of ten. Only two of thesc cutegories (sankind, and adult 1:3:.:1(3)
arc identical,(A = X = 2., giving an overlap of 20%.

Not each category, however, has the same nusber of usages or '‘meanings',
and in these ther:z is also a possibility of over].app.i.u;_f,. It is therefore wice
to count in both dircctions, i.c., the casces in which man = hql'.s_ric__ and
homme = man. For example, although the categoiy adult male (man/homme) exists

in both languages, this does not mean that usages within the categories are

always equivalent. TIn some cases they are (I'm your man/ Je suis votre hommes)

and (Soyez uf homne/ Be a man); in other cases they are not (Good man!/Bravo!)

and (Homme & femme/ Lady killex). If we add together these cases in which
languages arc not cquivalent, we get another 11}’3.";1511]?(3 of difference.

In the six categorics of mun (translating each usage of English into its
French equivalent) we have 15 cases (a = x) of equivalence and 42 cases (a '#.\:)

cf non~equivalence in a total of 57 usapes listcd. Contrariwise, in the four

. (=
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categories of homss, this time trunsloting From French dnto Inglish (F/ii}, we

find 12 cases (x = 8) of equivalence as against scven (a # %) of nm-cquivalence

(P/E) out of a total of 19, If we add all these differences and express them

as a percentage of the total nunber of categories ond constituants, we get a

semantic distance of .62, by applying the following welghted formula:

- ity
1Y Cat. (840 Sfladx) = (x.a})
plA=Y) 7 ./w\

b g -5

2 }_:CEL‘C. (A+X) /L((a—x) + (3 a) )

homma-msn)

/v N\ - : 1.2¢4
s _1_(_‘3. + 4% - 1 (( .64.): 128 - g2
2\o 76 2 2

Since dicticnaries and grammars, however, arve loaded with low-frequency,

wproductive, rase and obsolescent forms, 1t scews necessary to select those
concepts which represent that part of the code actually in wuse, or the more
gencral, universzl or usual concepts. By way OF example, we have selected ten

generyl concepts and have arrived at some sample measurements of the distance

“Dbetween them in Enpglish and Trench (See Table 4.). e

Identity of meaning, however doecs not 1n<hcatc‘ identity 01‘-‘ fon*m no . Wore

than the degree of semantic difference indi mus a corresponding nglCL of

formal difference.

o : | E
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TABLE 4

SAMPLE SEMANTIC DISTAMCES BETWELN EWCLISH & FRENCH LEXYCAL CO

HON

e

man / homme
time / temps
way / facon
stute / dtat
world / monde
1ife / vie
coma / wvenir
see / voir
high / haut

house / maison

02.0%
73. 4%

88, 0%

e o,
75.5%

72.7%

Scwantic distunce of ten lexical iteuws
French calculated by percentage of two-woy differences
in concept coverage of an LEnplish word and its French

dictionary equivalent.

ol

in English ond
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3.2 Formal Differences

¢

The foupal features of languuge are move evidsut then the meanings they

convey., -The basic needs of communicotion and the limits of the human specch

organs coubine to pluce the formwal foatures of languages within certsin bounday

Iet us discuss these universal formal features before elsborating ways of

measurin g/tl‘xxei r differcaces,

3.2.1 Wiversals of Form

The needs of commmication requize a limit to the lepgth of an
utterance necessary to convey a conventional sersntic feature - and the more
frequent or usual the feature, the shorter 1t is likely to be. But there is

-

also a limit to the shortiess, since avther basic need of communicacion is th

oy

the messages wreach their destination (the listernei's mind) intect despite the

7/
distortions of humm and therefore imperfect production and the transmission

losses due to noise and distunce, so that if one featwre 3is lost another can

take its place. In other words, there must be & nusber of redundant features in

any language system. All systems of all natural languages scem designed to
produce redundancy. Aud this redunduncy is often constituted in the '"useless!

constraints which languages oblipe their speakers to use. They appear in the

9

-

.
ac

ez

grammar of languages as rules which scem pointless and arbitrary to the leamners,

rules like the use of both preposition and case ending to convey the same idea -

(G. in seinem Beruf -~ trotz seines Berufs: L.A.a-mm:i. - ad mare } - but which
must be obeyed. |

In order to be able to create utterances, all languages must have some
SOTt of elements - such as words and speech sounds, which can be said to form

part of the code of the language. All languages, in crder to become means of

commumication, must make some sort of distincticn between these elemsnts in the

46

=il



ERI

code and the utterances which they cen produce. Othowwise a language would
be simply a collection of weady-made utterences, quite incapable of dealing
with the complex needs of man., The potential nusber of utterances wmusi thoeve-
fore be greater than the nusber of clewments in the code of the lunguage. In
order for this to be possible, some elements must conbrine in different ways

to produce diffevent vtterances, For example, the utterance 'dog bites wman’
conveys a different message than dees the utterance wan bites dog'. The
different ways in which the elewents conixine ave the stiucturas of the Janguage,
cach structure containing types of clemcnts in certain positions, forming the.
units of the structure.

These wits are the immediate divisions of the structure into its components. In
some lanpuages, clauvses are the immediate divisions or wits of the sentence
structure, phrases the wits of clause styucture, words the wnits of phrase
structure, ete. In this way, some structures are wove inclusive than othews,

and this inclusiveness forms a hierarchy of inclusion which all Janguages contain,
since the minimal operational nwbeyr seems to be three, e.g., sentence, word,
sound.

The necessary di.fi::erence Letween code and message supposes that a structure
must be able to produce a nunber of different utterances by using different
combinations of units (dog bites man, dog bités bear, bear bites man, bear kills
man, etc.). The more different uiterances produced, the greater the productivity
of the structure. This depends on the number of components of the wnit which can
occupy the same position, that is, it depends on the depth of the 'well' into

which the structure can dip, as it were, to produce new combinations by filling

its blanks. :If the position is occupied by a determincr, (this, that, the, his,

her, ete.), for example, the depth will be less than if occupied by an adjective
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(good, bad, tall, blue, ete.). The depth of a class of wnits in one languaye

!

is not always the same as it is in another.Finally length,class and relationship

-

of the units cbwviously vary from language to linguage.
To sum up the wiversal fommal characteristics of languages, therefors,
we can state the following:
i) All laoguages contain elemonts.

ii)} ‘These elcments comprise units and structures,

iii) Some of these arc more inclusive than other, making
. - all languapss essentially hierarchical.

iv) The wits appear in the structures in a certain order,
v) Each wmit has some length.

vi) Each class of wnit has one or more membexs, giving the
class depth,

s

vii) Each wnit is in some way commected with other units, giving
it a set of possible relationships.

The formal elements of a langusge are not necessarily detewmined by the
way the language categorizes reality. The fact, for exawple, that two languapes
distinguish persons from things does not mean thut they use the same sort of
formal ¢lements to do so. One may do it through its determiners; the other
through formal non-classes or word endings. The semantic potential of a
language - its capacity to express and combine categories in various 1evels. of
meaning {logical, greﬁhmu‘cical, environmental, interpersonal und intratextual)
is one thing; its formal potential is quite another.

The formal potential of a language is revealed in the means or choices it
has to generate the sort of meaningful messages of which its scnmnti.g system is
capable. These choices operatc both vertically and horizontally, as it were,
selecting the appropriate structure down the hierarchy while bringing in the
applopriate units to combine into a linear sequence which is tvansforned by

the speaker into an utterance. Tt may be that the higher the level in the

o0



hieraxchy, the less the difference between languages; the wost ahstract cholces

may be wiversal. But at the bottem of the ladder,et the level of the sequence
of soumk censtituting the utterance, the differences between languages can

easily be seen and heard. They constitute the other end of the continuum

where all languages must again find on outlet in the physical world.

32.2.2 Tormal Mzasuremsnt

The formal differences between language codes can be measured
through clen=nts that are comparsble. A word or form in one language can be
compared with a word or form in another ].angllla ce, a sownd in one languags con
be distinguished {rom a sound in anothen language. It is thevefore possible to

separvate prampatical form from lexical form and vhonetic form.

3.,2.2.1 Crammatical Form

Although the vocabulary of two langnages may be
highly similax» in foam .and meanings, the way it is put into operation may
require quite diffeyent activities in onmc language ;th;m it does in the other,
Although the form police looks the same ond means much the same thing in one
of its usages in French as it does in Engiish, cnce the English specaker decides
to use this word in a French sentence, he has to take into account the grammatical
Qi fferences between the two languages, not only grammatical meaning, classifying the
notion as singular rather than plural, but fo_rmal'na well, making them (or it)
feminine instead of masculine (la po-lice); and he has to maintain this formal

distinction whenever he adds an adjective (la police italiemne). It is as if

our newcomer in a strange land sees familiar objects related to many wnfamiliar
persons, and has to decide between thé persons; so that he is forced to make a
choice between types and relationships he did not know existed. He must at the

same time learn what they are, what they contain end what to do about them,

Q .
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chez-c¢lle

police? italien
va ?
la italienmne chez-1ui
vont

If his language is not too differvent, he muy be
familiar with the type of distinctiocn, without lnowing 11 - dstinction itself.
For example, if the stranger to French wexe ltalian rathow than English, the
word police might not look quite so familiar te him, since the Ttalian version
is a bit differont (polizia); Dbut he will Le familiar with the process of
formal word gender. What he will have to learn is the specific gender of the
French cquivalents. And cven somz of the close cognates may mislead him, In
this case, he is likely to be rvight thryee out of four timzs and wrong one out
of four times, since the difference in the gendsr of Italian-French cognates has
been estimated as about 25%. The IEnglish spcaker, on the other hiand, has only
a fifty-fifty chanse of gotting the gender of his cognates of French. But he
first has to get used both to the idea of formal word gender and also learn
which word is which gender. This lcads to the idea of level or hierarchy in
distinguishing formal g:rammatil.cal categoriecs. -And it sugpests that it is wwise
to add a disi:inction at one level with a distinction at another until Jevels
have been normalized in scale.

If we start with the 1ﬁost general formal distinctions
possible, like the actor-action distinction, and by a continual sub-classifica-
tion process, work down to the degrece of differentiation in word-forms, we can
keep the levels separate and then average the differences.

: Our inquiry would go something like this: Are there

formal distinctions between actor and action and goal? What are they? In the

O
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actor part of the uttowvence, whpt formal distinctions exist? Tn each o

e. g, nows) what formal distinctions are mads (e.g.
> N - <

distinctions made (e.g. affixation, relation vords, word-oxder) ? What
are formally marked (c.g. determiner-nomrm)? Hew are thes marked {e.g
ment in form)? What is the extent of the relationship (e.g. 24 Ffoims

determinatives in French as apainst 12 in

formal welationship (e.g. the common th- element in this-that and thes

1)? What is the degrec of

Iet us sce how mswers to such guestioms would produce cusntifiezle e

B

{(See Tahle 5.)

These differences ir the forms of function-word

. .

groups, after having been thus weasured intralirguistically, are then measured

e

interlinguistically, that is, against their corresponding opposites in the

other languape - the against lc, la, and les, thzir against leur, ctc,

These differences, however, can be measurcd at the lexiczl level, aloin

vocabulary of the languages, showing distance in lexical form.

O
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3.2.2.2 laxicul Torm

The most owvicus of all language slemonts

is the word. /n unsophisticated speuker of 2 language can ryecognize soms of

its words, although he.may not be able to isolate the syntactic, morphological

or phonetic clements. An vneducated language user cam also recognize simblari-
ties between word-forms of diffferent languages (c.g. G. Mann and L. mon). le

does so not only by the type and nurber of similar sounds or Jetters (c.g. tiwe

wi 1l not be identificd with cemit, although both words have the same type and.

nunher of Jet

or configuration of the units, their erder and position (e.g. time and tempo

ters), ile must also recogiize a similavity in the sequence, pattcin

will appear as wore similar than tiwe ond cwit). These similarities in configura-

tion can be scen or heard by waking a lincar juwxtapositien of one component in
one language with its cownterpart in the other. The guestion is one of sequence
rathor than of components. Therce are two types of lincar coriespondence -
positional and cquivalent. Positional correspondence is the one-to-one
juxtuposition of ecliements in two intcrfacing units according to their positions.

For example: BE. cat
F. chat.

LEquivalent ccn:]:cspvmdence involves the intcrfacing of two units according to
the similarity or identi‘ty of their constituent elements, There is maximal
equivalence when the interfacing elements arc so juxtaposed as to achicve the
optimal number of identitics without changing their sequential oxrder. For

example: E. ¢ at
F. ch at

This latter arrangmenent is the appropriaste measure for comparving the content of
units; the former is suited for the measurcient of their structural difference
(Sce below). Using one type of interfacing instead of the other is likely to
make a difference in the results of the wceswrements. For example,

O
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English cotton and Spanish algoden, being cognates, have &
formal similarity. Which of the two measures is likelv to revezl this
Compare:

Positional Corwespondence Equivalent Correizncondence

E. cotton E. cotton
S. algodon S. algod on

A1l pairs different. Three peirs identical

In other words, one calculation makes the words entirely &iffevent in foim;

the other gives their differcnce as beinpg a little more than half.

§) ‘ e e
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In the coses of tuo Yonpurges with highly winhoelogical spell-
ing sy oms, such waninal visval correspondence wey wake sonn word-{ulws appear
vore firglur then the wisophisticated spotker of clther ITanpuape veuld
estinete,  Tor exmmple:

F. howmuae
I, man

This is avoided if the interfacing is done on the busis of constituent sylliable

urits.

L. cot ton IE. man
S. 41 ¢go d d'n ’. homme

Syllubically the Jinglish monosylluble time cuan be interfaced with the Spenish
di-sylleble ticipo: ‘

t 1 n ¢

t djem p o
One would not ther jdentify the -¢ in tire with the -¢ in ticwpo.  Once two
foris have been thus juxtepescd ,or interfaced, it is pessible to ncasure the
formal distance between then, Distmee in the vritten forms and the spoken foruss
can both be reasured,  Since the spolen forms, hewever, suppose the juxtaposition
of cquivalent sounds, which may di {ffer in Jegree (c.g. the /t-/ in tiwe and in
tierpo arenot pronownced in identical fashion) we begin with di fferences that
can be secen ,and lcave wtil Jater the more complex measurcnent of differences
that can be heard.

By a lincar juxtaposition of two grvaphic formns, therefor~, we

can sce whether or not two interfacing clements (letters) are the same ov
di fferent. If tiicy are identical, the distance between the two elements is
obviocusly nil and can conscquently be counted as zero, If they are different,
there arc two possibilities - cither there are no interfacing letters, in which
case the distance can be counted as once; or the interfacing letters ere differ-

cnt, in which case the distance is commted as two. This can be wduged to a

C sinple formi
FRIC simle formila: .
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Interface for muxinnl syllabic cquivalence.

3i)  Cowat conbined votal wits (T15.
iii1) Checek and count identical interfacing units hell
in common (C),
iv)  Sudbtract these (C) fiom the total (1), giving a
rzasure of the distance (1),
v) Express in relation to the combined length (T).
So thut,
n = T-C
(A-X) B

Going bach new to our last exawple

be 4, colculated thus:

t i m ¢ T (total wits) = 10

or
t iem p o C (comion wits}= 6
0 + 140+ 2 +1 = 4 Diffeicnce = 4
D . T-Lf=10-6 = 4
(time-ticmpo) = 1 10 10

These differences may also he reduced to percentages or made to range between
zero and one, a procedure that would be needed in adding or comparing differences.

For example, we can sec that the difference of 4 between tine and tiempo, being

4 out of a cowbined total of 10 is .4 or 40%. Vlor the next concept {man), the
forral distance between the Lnglish form {man) end the French form (homnc)
interfaced syllabically, is 8 out of 8, that is'1, or 100%.

This reduction permits us to coni.)inc formal distance with senantic
distance, likewise ckprossed in percentages,by showing the onc below the other.

A~ X
In the above cxample, the semantic distance D( ) for (hompe-man) was .62, So

that,
(homme ~~ man) .62
(homine ~smun) ——1—-
' S7.
O
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An even more accurate weasvrve can be abtuined by weighting euch interfacing
simllarity according to its posivion in the lincoar scoucnce, since it may be
argued that 3t is lincarly thot leaguages are perceived. But since this involves

more conplex calculations, we shall leave it witil later (5.2.2 below),

Let us now extend ovr measurement by considering the differcnce
betweon how the words have to be pronowced, since diffevences in lexical fora
can be wwasurca e¢ither as to how the words Took cx as to how they sound, The

latter will depend o our knowledge of code difference in phonetic form,

3.2,2.3 Yhonetic Tors

In wegsuring the distmice betueen two codes, we hiawve
made a distinction between formul and semantic neasures, the latter having
possible reference to the physical world and expressing characteristics which
are not linited to language. In pushing our {formal measuras further and {ur-
ther down the lingaistic hierarchy, we also end up in the physical world. For
sounds, like meanings, are not limited to langu:ge.
The ways in which meanings or concept categories are
designated in scquénces of lanpuage sounds arc limited by a nunber of the human
vocal tract. Because these sownds are praduced on a time sequence, there nust
be linits between onc sound and another. Because of the way the human bireath-
ing apparatus is constructed, there must also be wnits related to breath. But
how far can we postulate the generality of other phonetic features? We might
be safe in postulating the universality of the syilable, the consonant and
voiced sound, without going so far as to claim that all languages have stops,
fricatives, Jabials oxr dentals..

It would perhaps be safer to speuk of bioloyical

wiversals and say that all normal hwran beings have a mouth, a toague and &

; 60 58,



throst, Ard since all Toeaguagr soundas 103t be preducced nizhin the Jimited

capacitics ¢f the.o huml orgins wlanted to the producticn of sewids, their

universal physical potential (mouih closvrz, teasue positicu, cte.) npay be

used as & mrsus of wmeasuving the difference betveer at tize buse leved

in the hicrarchy of langusge units,

Ga these vaivesral physical featnr-s of thz huren body,
it should be possible to establish valid woansues: of di Tfvyence iv the produe-
tion of spcech souads, since we ¢ assune thet the esseriials of the vocal
organs arce the saw> for oll men in all places, o that cvervone «f bivth hes

the ptential for leaming any hwiem lengrags. By s

< P4

ressuying the molative
position of these argans in the proluction of cech sownd of & langunge, we
can determine the extent to which it is differeny from anys sound in ay other
language. What ar: these organs? ‘They ere those vhich camnge their position
or shepe to produce significant differences in syizoch - the tongie, the lips
the jaw, the wuscles of respiration snd the vocwl cords. ‘ihwese eruans topether
produce two types of physically ncasureble wiits - ene accustic and the other
physiological, The first is the appropriate meesure for the proscdic distence

of syilables; the sccoid, for the allophenic distance of speech snunds.

a) Prosodic Distance

I1f we listen to a lunguage we do not wadersteand,
we are first struck by the rise and fall of the volce and the beats of sownd
varying in length and loudness. Some people ledm to ryecogaize languages they
do not understand simply by listening to these featur s of shythm and intona-
tion.

One can licar the difference between the syllables of
languages, since they vary in the level and direction of the tone of the voice
and in the relative length and force of their ccastituent sovads. This is
casily observed in the pronunciation of horophonic place names and loan words.

O
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The nope Conads sownds diffevont 1 English then it dess dn Prench ov Hungariom,
not so much becawse the sownds are proasowcesd with o »lignt diflessnce, as

beeause of the force uad Jenpth of the syllsbles.  Corpuarc:

Euglish C ain ald & - loud/ weuk/ weak
French C &#ln af{d a - pediun/ wedivn/  loud
Hungerian C afn ajd a - loud/ rediun/ medium
It is through such howonyns that we can begin to measure the syllebic {prosedic)

distunce berween phonctic codes,

There are at least txo ways that syllohic di fferences
con be moasuied - instrumentally aad taronorically, A single instnment, such
us the cathode ray oscillograph or the acoustic spectogreph can reveel differ-
ences in syllabic lengih and tene, neasurable within a difference of a single

cycle of vibrotien pur cecond. The disadvantage of such dnstrusental neasure-

l‘?

nent is thuat it coan use sanples from only a limited nuber of persons, so that
minute individual speech wnd voice differences tand to ohscure the differences
between the language codes,  Instrumental measurement can, hawever, be a help
in establishing useble scales and categories of relative difference,

1f we cexamine the relative di{ferences only, we
can place them in a nuer of categories by using a serics of such c11<t1|1cL1\c
featuros as high and low, strong and weak, fixed and moving, thus establishing
a nunber of distinct catcgories within cach language for force, loné;th, height
and direction of the syllabic tone. For each of these four syllabic variables,
we can establish a scale, giving @ numerical value to cach point (e.g. shorxt = @,
redium = 1 and strorg = 2). By using thesc values as vectors, we can subtract
them one from the other in interfacing sy.llables, to measure their prosodic

distance in natural nurhers (Sce Table 6}.

O
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four syllobic variints into mecovat: forcw, lengeh, diroction ond height of

voice.

O

ERIC

Aruitoxt provided by Eic:

In roasuring »rocodic Jisteoce, thers Move, ve tate

(Catonnticen is cecounted for in phonctlce recsurencnt.)

Force: A syllieble in the strcam of speech may appoar
Joudcs or quicter than that of its naighbours. Yhis is

Yent (s0 as not

neasured by giving a value of 0 to the we
to nake variations of force dependent on length, the adding
zeros pives zero). So that it i entiaely possible for a
syllali’z to be longer ond at the s tine quicter thun
anoiher, Tor the loudest syllible we attribute the value

of (2).

Tengthe [he individunl length of the syllable is reesured
by giving the value of (11 to the shoitest in the Jength
repertowy of the lunguape ond (3) to the longest, while

giving the valuo of (2) to the others,

Dircction: Compating two syllubles, it ray be noticed
that the tone cer rcmain level throughout the length of
the syliable, or that it changes in one, two or nore
directions during the period of time talcn to utter the
syilable, If the tone remains level, we give the value
of (1) to the syllable; if it changes, we give values

according to the dircction ond anount of changing.

Height: Listcning to two different syllahles » MY
reveal that the one is higher in tone or lower than the

other. ©One can woasurc this by comparing tiie tones

Gl.



syllable by sylilible 1o see the extent to which

they coviespond,

lovest tone and (5) to the highest

For cxarple:

Feasurciont of prosedic differences in the Inplish end Prench proenuiciaiior

RIYTHN
Force
L.
I

Vectorial Nistunce

length
F.

Vectorial NMstance

INTONATION
Diirccti on

F.
Vectorial Distance

k.
E,

Vectorial Distance
Q

E lC“Total Vectorial Distance

The valwe of (U) is given to the

CA

NA

(502 vahic G ).

)
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(murked ohovo
the syltuicg
Yorce

syrbol:
valus:

lenpth
sywhol:

valun:

INTONATION

(marked before

Dircction

symbol:
value:

Height

* symbol:
value:

the sy1Tabicy

TANLE 6

PROSONIC VALLES ATID NOTATTON

weak

(immariicd)
0

short

S
0

static
s
0

extra lovw

s
o

(S = syllable)

mediun strong
1 (R4
S S
1 2
nediug long
: :

1 2
falling rising
‘s %
1 2
low mid-low
IS iS
1 2

!
top line—+(4), on top of top line™(5}.

rise-fall

AR

mid-high

3

S
3

+
*Direction symbols ( | N / Av~) are written below the line ),
T

through the line _+*(1), on the line _y (2), wnder the ine™7(3), through

fall-risc 3 changes

Vs NG
4 5
high extra high
!
IS S
4 5
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b} Allophonic Dintince

As onc approaches the physical basis of human speech,
our prssibilitics of accurate ncesurcrent incvease.  1£ the shov: type of
vectorial masurenont is gpplicd to different spoech sounds, these physical
variubles can Do given scale valuss corresponding to diffcerences that cim
be seen as well as heard.  They con be seon divectly or indirectly with the
2id of such photographic techniques as potatogmaphy wnd cineradiology

Since any sound can be described by the action of the
organs which produce it, the extent of such wction can be given a vaelue on a
scale. With six scales correspenling to the action of the speech orpms,
all relevant speech sowids can b described (Sec Yipgwme 113,

Lach sownd in cach langucge can therefore be rrasurad
according to 1 (its point of articulation), IT ( the degrec to which the
orgen alfected is closed or constricted ), I1T (timing of action of the two or
more organs involved in production of the sownd¢), IV (sheping of other crgans
involved in the production of the sownd), V (the direction of the flow of ai:
through the mouth or nose by the action of the velum) and VI (the action of the
vocal cords). To cach of thése variables scale values can be given (S_c_e_
Table 7).

To measure the distance in the phonctic code of two
languages, juxtaposc all their phonenes and, usiﬁg the scale, mcasure the
degree of difference in their distinctive features. Tor exarple:

English /a: / is: I(fronted = 4), II(mid-open to low = 6.5),
4]6.5'3[0!0!1' ITI(continuous = 3), IV(non-constrictive = 0),

V(oral = 0), and VI(voiced = 1),
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French  /a/ is: T(fronted = 4), 10(low = 7), T1i(centinuous = 3)

n

3 [(J j«) ll I IVinon-constrictive = 0), V(oral - 0), VI(voiced = 1}.

Juxtaposing the compavable values and subtracting in natural nubers gives
the vectorial distances beteocen the twe sowds, thus:

I 11 111 1v \Y VI

E, J &z / 4 6.5 3 0 0 ]
Fo /a/ 4 7. 3 0 0 1
D /x- a/ = 0+ .5 + 0 4 0+ 0 + 0 = .5

The vectorial distance between the two souwds is therefore 5 .

When 11 the sound featurcs of one languap? eve thus been juxtaposcd with
those of another, the wesult is a reference 1able to vectorial distances in
the yhonetic coles. Dy way ol exwnple, we have elaborated such a table to
reasare the voectorial distances between the sownds of Fnglish and those of

Frerch  (See Tehle 8 ),

TABIL 8

ENGLISH-FRENCH TI ONEME DISTANCES

8.1 Engtish /o - m/ French / a - o/
8.2 English /a2 - m/ - Freach /T - 3/

Freach /a - o/

8.3 English /n - d}/

8.4 English /m - d3/

French /3 -3/

67.
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Since there is rarcly a onc--tu;mo correspondence be{woen
the phonemes of different languages, a phonens  in Language A pay have to be
conpared with fwo or wmore phonercs of Longuage X. For exaple, the Spanish
[/;’] may be compared with the English /b/, /v/, oad fw/.  In comparing two
gramuatical or lexical forms the individual phonemes nay differ according
to position or adjacent sownd, as do the two /d/s in the Spanish word /dedo/.

Neither graphic nor orthographic representation of the formal
elements of two Janguages gives a cowplete picture of the degree of sinilaricy
between two fouss. A phonere to phoesene comparison of intcrfaced cquivalents,
however, measuving differences in distinctive features revorals similarities in
form that may seem guite different to the eye. Whether the letter ¢, for
exanple, is cospared to %, q, or g,- or any other letter, it is always indicated
as a difference.  The sinilaritics of words written in different orthographic
systems can be reduced by transcribing the words into graphic representations
of the phonemes so that differences in spelling do not hide similaritics in

word-form. TFor example, compare the following:

E. cat's E./kats/

G, Katzen G. /kauvsen/
E. gquarter E./kwortoaox/
§S. cuarto S. /kwarto /

The choice of transcription will depend on whether it is the distance in the forms
of the language as forms, that is measured, or whether such conmunication
variables as homographs and howophones are accounted for., If distance between
spoken forms is mecasured, a transcription of thc phonemes may not be sufficient,
since it does not reveal similarities in such audible features as voicing,

point and manner of articulaticn, so that the similarities in such pairs as
/{).b/, /t,d/, and /k,g/ are not taken into accornt, 1In order to do so,

ERIC
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corparisors based on distinctive fvatore differences cun be used. To
illustrate the three possibilities, take one of the above exouples of the

English/Spanish cognates .‘19}'}:"“."/E‘.].FSJ{"_‘jﬁ:

Othographic Pi-nolopical AMlghonic
cotton Kotonu k o t o n
alpo don algodon a lg o d o n
1414240+43+24040 143+24+042+250 10+310+1 +0 +3+1.5+1.5
D= 7/13 = .54 D= §/12 = ,67 D= 24/120 = ,20

After having token the syllubic distance and accounting for the diffevence in
stress, use of distinctive featurc, of allophonic comparisons make the two
words sound much closer than they would if wreesured from their orthepraphic or
phonological forms. Note that on the same scele of a maximum distinctive
difference of 20 between any two soumds of Englisin and Spanish, the distunce
between the /k/ of English #nd the /g/ of Spanish is twenty times less in
distinctive features than it is in siwple graphic representation, where the
phonemes are regavded as being cntircly different.

Such vectorial tables of distinctive f{eaturc differences cun
be used not only in measuring the difference between the formal elements of
the codes, but also in calculating the distances between equivalent stretches
of discourse.

Di fferences or identities in codes do not, as we have scon,
nccessarily produce corresponding differences in their equivalent messages.,
The full extent of differences between languages can be scen by measuring how
they differ in performance, that is, by observing the codes in action. 1In

other words, measures for distance in discourse must be obtained.
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3.3 ln Tiiiy Jx Iv‘xwﬂ Tilasuonmt

Diflfervences in eodes are no guarnates of corresponding & ffevences in
the messages they produce.

the 2cisons arce that the distribution of sinilaritics and differcaces
produced b, even the wmost exhaustive juxtaposition of two codes will not
necessatrily be idaatical to those in two cquivalent texts, Examine the follew-
ing and cowpare the sinllaritics within the fimst set (Set I) of equivalent

sentences as ageinst those within the second st (Sct II):

I II
L. Here comes the old min who is 5. » permanent committec of the
blind; give him your hand. severnment is vesponsible for

changes in the Constitution,
G. Hie» komat dery alte Manm der G. Lin stindi ger ]‘cgw:mg sausschuss

blind ist; gib iha dHe Hand, ist fur dic /\ndt‘rmgcn des
Staatsgrundgesetzes verantwort]ich.

F. Volci je vieillard qui cst F. W comité pormanont du gouvernc-
avetuple; dume-lul ia main, rent ost responsable des chanse-
mwnts dans !a Constitution.
It is obvious at a glance that in onc case (II), the English text is much
clocer to the Gerpan than it is to the French, wherexas in the sccond case (I1},
. the converse is trve, the Euglish text being closer to the French.
Two languagss may hawve a nwuber of such similaritices at one level and
not at another, Ther: may be similarities in the vocabulary but not in the
grammay; sinjlarities in the grammar but not in the vocabulary; similarities
in certain features of pronuaciation but noc in others. For example, in most
respects, French aid [iﬁngarian are quite different; but in certain features
of pronuiciation - phonemes (rounded front vovels) and prosodemes (syllabic
equality} they have much in common. Likewise, English ond Chinese are described
as being highly different languages, yet in some respects English may be more
similar to Chinese than it is to German. According to soundings wade by

ERIC
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Jospeysen, jt would seon thot the reaa)azity of word order (SVO) in Modewn
Dnglish prose wonld reape voughly botween alrost 00% and 9%%, a5 corparced
with Chiiese, vhich is close to 100%.  Ceitrast this to Goanen where the
regularity is borely above 30%,

For practical purposes, the similarity of two languages will be seen
in the messages or texts which the languages procduce. Since students of
language leawning and Lilinguelism are faced wish specific cases, it is
importont to discover techniques for doaling with them, Onc way is to
analysc. and nensure not only the differences between the codes, but also the
distances between the messages or sawples of discourse which the codes géncr-
ate within conparddble contoexts,

In order to be comparable, two texts iust be (rquiy:zlcm. A precting is
comparable to a grecting and not with sowcthiag clse.  Any tvo stretches of
specch which convey the same massage - a sequence of seatences, a phrase, a
word, or a morplieig - can be juxtapostd to =n equivalent in the other Junprage.
Cac Can even imngine two languages us two equivalent, endless and interfacing
texts.

‘the operations necessary for bringing about this equivalence are finctions
of the degree of difference - the distance - between the two languages, and
can thereforc be used as a measure of this distance. Thesc operations range
from the sirple usc of homenyms (homophones and homographs), which arc the
same in both languages, to complex changes in structure and level,

It is therefore possible to establish a scale which would reflect this
difference, I\f we postulate equivalence in meaning we measure differences in
form and fimction., We can start either from the orthographic form or from
phonetically transcribed samples of specch. For purposes of censisteincy

and sinplicity, we shall start with the orthographic texts.

O
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tin cquivelence of two such interfocing toxgs pesivs two prodblens.
Within cach languoge, there is a difference Peuween vivat must Lo szid wng
vhat mzy be satd. In some longs-ages there nuw be only one way of capressing

a given mossage; in others, there may be umsny ways of utieving the couivelent

messeae.  In one languuge there may Le moarve {reedom thign in the other. And

this difference in degree of frcedom is itself a noasure of the distence

between languages. This depgree of freecdom is zreatly restricted once the

strcich of discourse hius to fuaction iIn a context of situation (Sgr 3.2 ehovs ),

To be uble te coiparxe any tvo cguivalent stretches of speedh, hovever,
and measure the di{ference between then, one nust firzct knov the festures in
which one text can differ {rom wnother.

In measuring the difference between two languages in semantically cquival-
ent toxts, one can cither begin by analysing ad classifying their di fiorences,
giving values to cach type, that s, by tavonczic asas-nerment, or one can
arrive at a single measure of the texts as they appear fuce to face, that is,
by integral.measurement.

In the fi<st cace, taxonomic measurerent, one may have to ~o beycend what
meets the eye and relate the text to the code vhich preduced it; in the
second case, onc measures only what is overtly cxpressed and is directly ob-

servable, Let us begin by analysing the first case, the taxonomic distance

in discourse.
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4, TAXONOMIC DISTANCES IN DISCOURSE

Equivalent stretches of speech can differ in scveral wavs, since all
languages heve various rmeans of expression, such as intonation, vocabulary,
and word-order., Within each uf these areas or dimensions thare are great
differences between Janguages - both in type and in degree, In taxcnomic
measurcnent, diffcrences of type within thi»sc dirensions of interlingual dif-
fexence must precede the .measurcm:nt of the deprees of difference.

In order to {ind messuies for diffevent types of diff. rence, it is first
1.:cessary to determine what these types are. One nust begin Ly asking a basic
question: How can two langueges differ in the texts they produce? The diren-
sions of difference nust be determined before the degree of diflerence.

4.1 Dimcnsions of Difference

To examine the diwensions of interlingnal difference in discourse,
the di fferent types Will first Le isolated and an efticient way c¢oeveloped of
referring to them. In other words, befere one can engage in any sort of
taxonomic measurement, both a typology aad an .algei)ra of language differences
are requirad.

4.1.1 A Typology of Dirensional Differences

How can languages differ in foim? They should be sble to
~differ in the dimensiens common teo all languages. Vhat  are these diren-
sions? It seems evident, as we have secn, that all languages, by their very
natvre must have some soxt of clcxnénts (sounds, words, sentences) some of which
are more inclusive than others, thur £ rming a hierarchy of inclusion. These
clements must appear in SoM  order in speech, one i~lore thc other. These
sequerices of elements wust necessarily have length, some being longer than
ochers. The elements, belonging as they do to classes, must also have depth,
som pernitting more substitutions than others. These c¢lements are conposed
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of wits which are visually or acoustically nperceptible, as being identical
or equivaleut. Some of these elements are bownd to have welations with other
eleinonus.  And {finally, all elements belong to scts,the merbers of which have
similar functions.

Two equivalent language texts nay differ in zny or all of
these dimensions. They may differ in the number of echelons in their hier-
archies, as might be the cuse between & highly agplutinative Janguage like
Eskimo ind a highly analytical one like English. They may differ in the re-
quired and optional order of their elements, finctioning as units within a
structure, as in the case of word order in Frerch, German, English and latin.
They mar differ in their length, as measured by the number of elements in the
correspmding wmiecs, as would be evident from ¢ corparison of Hungariin and
Chinese words. Some clements, however, may not cven have an equivalent in the
other laiguage; others smay be left wstated in discourse, so that their Jength
is zero. Others may have an equivalent with scimething added, as when a verb
in one language is equivalent to a verb and a ;}11~a§e in the other. In some
cases, -his coumterpart, belonging to a different rank in the hierarchy - as
when a pronoun in one language has to be rendeled by a group of words in the
other iunguage - entails by that very fact a difference in length. Equivalent
texts mr also differ in their depth as measured by the number of alternative
wnits which can replace each unit in the utteraice; the pronominal wnits of
Japanese or Bengali give more altematives than do Dutch or Englis‘h. Dapth
is a measure of what may be considered as equivalent. Most obviously, languages
o.7fer in the configurations of the elements thamselves - the shape of their
morpherxs (words and word-endings); yet ltanguag: contact and genetic relationship
are the cruses of many identities and similarities which tend to rcduce this
sort of distance between languages - visoval identities (h mogr: shs P he naticn
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in English and Prench) and auditory similervitics (homophones like /havs/ in
Fnplish and German). F.quiva-]cnt‘ texts of.two languages nay also differ in

the nwiber of specified relations between the wnits, some languanss, like Gorman,
requiring changes such as the form of the avticie and the adjective to agrve
with that of the noun; other languages, l}ike English requiring no such foinal
relations. Finally the twe languages may differ in how they orgonize their
clements into such distiactive sets as forim-classes, @s when somzthing expressed
by a veib in French wust zppear as an adjective in English. The foimal orgeniza-
tion of different laonguages, therefore, may differ in any or all of scven
dimensions - hicrarchy (i), order (0), length (L), depth (D), eleront cquivei-
ence (B), relaticonships (R), and set mewbership (8).

The first taxonomic operation is establishing vhich part or
parts of two scmmtically equivalent stretches of discourse are equivalent in
meaning.,  Mhis ean be done by interfacing the texts znd segrenting them into
equivalent units. For example:

F. 11| sc¢ lave | le matin./

E. He] washes |in the morning.

When two cquivalent texts have teen so segmented so that tne equivalent wnits
are comparsble, each pair of such units can be exanined for the above types of
di fferences,

Equivalent units in some pair.{ of languages will be found to
differ in only onc _dimension; in some pairs they may differ in two, others
in three, in four, or in all seven dimensions, For exarple, the English and
Geiman personal pronouns, although they have the same nurber (depth), dJiffer
in their required relationship, whercas in Fnglish and French tlhe)' di ffer in
both depth and relation; in one case we have a one dimensional difference,
in the other, a two dirensional one. Tor cach feature of any pair of
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Tanguages belng thus cespared or comcrasted, thore are uwny possibilities,
ranging from a single difference in hicrarchy {il) to seven sinmultancous dif-
ferences (HOLDERS) (See Table 8 ),

Below are examples of diffcerences in enc, two, thice, four,
five, six, and all of the scven dimensions and also examples of a nurber of
selected corbinations of these components. So as to be able to identify
bchind the particular words and word grov--, the type of arrangements and
relationships involved, some way of noting cssential differences has to be
worked ont., Tor diffcicrces within cach of the dimensions are not all of the
sare type or extent. In order to deal with ther in specific cascs, some sovt
of simple but adequate notation has to be developed - indeed a sort of algebra,
in the sense of & generalized systematic use of symbols to cxpress and analyse
the relationsnip between concepts,

4.1.2 Ain Algebra of Dimensional Differences

In devising a siuple notation for the analysis of language
di fferences in euch of the above dimensions, it is importent to keep in mind
" the existence of syrbols alrcady in usc in both linguistics and mathematics,
while attempting to solve conflicts with the ma.ﬁmum of sirplicity and elegance.
This can be done with the help of a simple mod:1 of two different but equivalent
texts (Sec Figure 2},

If the two languages are synbolized as Language A and language X,
the anits of their texts as ABC and X¥Z, respectively, the constituent clements
of cach of thesc units cen be Jube/ and /xyz/, so that Unit A is equivalent (C=)
to Unit X, BtoY, and Cto 2 (Sec Table 10 },

With this basic notation we are able to cxpress differences in
hierarchy, order, length, depth, element eguivalents or identity, rclationship,
and set merbewship of two equivalent texts can be cxpressed with supplementary

notation of variables peculiar to certain dirensions.
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Figure 2
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Algebraic nodel of equivalent texts in lLanguages A and X, showing
hierarchy (Az), order (ARC), length (1-2-3), depth (a"), elewents (a,b,c),
relations <CA,B™ and set membership i!\,x} .

Example: A B c | Equivalence (=C=):
une | grande | table ;
i r I
a big table
i

X i Y Z

A= X ,B=0:Y,C=> 2,
Congrucnce (= ): .

AsSEX,s=Y, C=1,

Tdentity (
C = 2

(ABC) ~ (X¥Z) = AZ X) + B EY)




TABLE 10

STGNS AND SYMBOLS FOR TAXONCHMIC MUASUREMINT

RANKS UNITS CATEGORIES GROUPINGS
A, scntence A X N nominatl n pronoun : (a,a} constituents
A | clause 8 Y | Vverbal | v aux.verb
A;  phrase ' € z D adjcctival d deternpiner - a hi=relations
A, group | A adverbial a str,adverb
ELEMENTS
A.  word ¢ conjunction p preposition

a X %a,bz sets

5

-A morphene

= by RELATIONS
A prosodene
c 2 Equivalence =C= ga,b{ non-scts

#/  phoncie

Congrucnce =
l\] allophone

Identity =

Equality =

Di fference ~

O
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4.1.2.1 Notation of IH erarclgg'—

If hicravchy is further syrmbolized by quasi-conven-
tional sub-scripts, a linited nuiber of maakings is capable of describing any
equivalence or difference in r@k, from sentence to allophone. These are:
sentence (A,), clause (A:), phrase (A;), word group (A,)}, word (A.)}, xorphere
(-8), prosodeme (A), phoneme (/A/), and allophohc ([Al).

For cxwple, in the following cquivalent texts, onc
scgrent, a French phrase (Aj), n'importe qui, is equivalent in meaning to an

English falling-rising (/) iuntoaation patiem (X):

F. 11s n'invitent pas n'irmporte qui /

E. They don't invite “Manybody.

4.1,2.2 Notation of Order

If Ais equivaleht in meaning to X, B Lo Y, and C tc 2,
identity or difference in order can be indicatad sisply by the sequenée of the
letters. For example, the French word _1_‘9'13_0'11_(_1"(/\.) is cquivalent to the English
word answers (X.) and F. toujours (B.) to E. always (Y.) in the following

sentences :
F. 11 répond toujours /

A.B, <= Y.X.
E. He always answers

4.1.2.3 Notation of Length ‘ .

Length is indicated sinply by the nuwber of wnits.
To avoid confusion with differences in hierarchy, however, it is useful to
stay within the bowndaries of the rank being n .ed, since the higher the renk,
the longer the sequence of units is likely to be. But not neccessarily: Thanks

can be just as much a sentence as J thank you very much, In the following

example, a French verb comprising of a single werd is expressed in English in

]EI{Iﬂ:*words:

87



F.  (hewcher /
A, === X.Y.
E. Took for.

length con also be indicated by nwibering cach component. (Sce beleow.)

4,1.2.4 Notation of Depth
epth can be considercd as the nusber of altemative
equivalents vhich the code permits - not only the number of different vocchu-
lary equivalents, but also the nurber of phrase, clause, and sentence cquival-
ents; in sun,the nuiber of different ways of establishing en cquivalent text,
In the example below, the French word lueur cea be rendered in two ways in

English, by glew or gleam:

F. Lueur / X.
E. Glow Y.
Glcanm

Depth may also be indicated by noting the number of alternatives as an index

in supcerscript, This is cspecially uscful in measuring degrees of diiferences,

4.1,2,5 Notation of Elements

In noting the similarities and differences of the
constituent clements of two cquivaient texts, a3 lower-case letter can be used
for the unit or segment being analysed - (a) for A, (x) for X. Tor example,
in the French oxd group (A,) pauvres parents, the first word pauvres can be
noted as the first constituent (al} and the sq‘cond word, parents as the second

constituent (az) , numbering from left to right, <Corparison is also done from

left to right, so that if on the right side of the equation an element appears
which is identical to its cquivalent on the left side it can be so indicated,
as is the orthographic identity of the word pareats in both texts:

F. pauvres parents / A.B.=== X.B.
or
L. poor parents A(a]az)=e= X(xlaz)

O
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4.1.2.6 MNotution of lecl aticns

Any relationship that needs indicating can be exrressed
between the conventional relatienship brackets << = . But only significant
differences nced be marked. For example:

F. grande maison /
< A.Bi> === X.Y.
E. big house.
Many types of concord and governitent can thus be stated with varying dagrees
of refincment.

4.1.2.7 NKotation of Set

If two units or elemenis are not nerbers of the same
or equivalent set (form-classcs, parts of speecth, grarmatical category, phrase

type, etc.) this can be shown by the conventioaal set-builder brace z 1

indexed, (e.g.N for nominal, V for verbal) A,{‘-\"x {.\"&I

or invert the braces : for example, F. Attention/E.Look out.
}A.{ *}\\{

4,1.3 Differential Analysis

An equivalent pair may differ in only one dimensien, wo
dimensions, threc and more dimensions. The cormplexity of the conversion differ-
ence may be reflected in the comlexity of the foimula.

The above notation is sufficient to indicate differences in
any combination of dimensions; as the following examples indicated, this can
be done both for the description of the number of differing dinmensions and for the
inclusion of various dimensional comporents.

4.1.3.1 Number of dirxnsions

1-D Differences
F. Ovi, effectivenent je suis adulte./
Q E. Yes, T ‘am an adult. : 89
A. effectiverert / ! X &7,
HIMX): Ases
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2~-D Differences

F. Ce fut lc plus grand aque 1'on ait jamais vu/
E. Tt was the largest cver seen.
A ((ajajazazac}:  que l'on ait jamals / cver X(x).

B(b). vu / seen Y(y).

HE (A/X): A :01:123334&5): B(b) =¢— X(x). Y(y).

3-D El ffczc_llg_c_*;s‘

A (a). G. Bitte (gesturing) / E. llave a scat X (xlxzxz),
B (b), Danke, / Thinks Y Oy)
C (e, Bitte /[ @i '

HEL (A/X): A(a], B(h) C (¢}, === X (x1x2x3)° Y(y),

4-D Diffaronces

F. Son frore a le mez long./

—

2. His brother has a Jong, protruding nose.

A {‘"}A._

le / a X $e
{"‘244
B<b a> nez / nose Y (y)
C (c). long / long, Z (c)

grotruding, Z (z)

s (V%) Afad, BCbay Cle) == X {} Y
Z(z)

or. ( Z
iA.}’ B(ad. C = {x} z%ﬁ%

88.
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-D ])111 rences

F. T2 chicen ct it en ’tz'un ates ilever avec la dongue

dn mfm)]nt qui se 11(,\\\ Wi SUT sa digurd

E. The dog was 1icking checolste off his face.

‘A; otait en train de / vwas .,..-ing X (x.-y)
B(b;)(c,) {b:g d'enlever avee la langue [/ lick ... off Y (v 'y
v qui sc trouvait sur / . N
C, du chocolat / chocolate Z.

HOLES (AYX): A; B(b;)c, %b =} == X (X.-y) Y(¥)z. {)2
\'d O"-

6-D Di ffen;ll_g_o_i

F. On dit que_Je roi Abdul est leng.ment purti./

E. King Abdul hes alledredly left leng ago.

A: 01 dit que / alledgedly X.
B (b1b2b3), le roi Abdul / King Abdul . Y(y bz ),
C (cp icz(f\c‘sbl> ; est longewent/ Jeft long ago . Z() {2,3 }
A parti / o
or

{
C(Cl). }CzZz i‘ -<03,C] b1>.
or

C 1 € cz <Cl b1>- Z 21 522, <9 {,

HOLERS (A/X):  A:B (bybyb-),Ccp cp e <ebp>; == Xo Y (y b3),2 zlzzm%,

7-D Differences

N . s .
F. le professcur Martin aurait cte ccm_cdw’ sans_ cere1 onl

E. It scens that Professor Martin has been summarily fired

(et off).
I\(alazas) Le professcur Martin / Professor Martin X (x 33)
Q ‘B -ait "/ it seems that ! . Y

ERIC
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Cleq-b)e <cl‘:;]> {Ch’:‘;

hY
HOLDERS {A/X): A (agayaz) € (o -nl: Co <c5:.=1;:; i{_‘,‘;.;'g =Y 0N (w:3), Z(:, %z} z2
w

N

4.1.3.2

, ‘ A
awr- ol eonpedid /o has boon swaavily Z (* %: 2 B
3} .

sans edrdronie firved (ot off

~
ey
-

Comonents of Di{Feronces

In each of these grows (1-7 dirensicns) which have

just been exemnli fied, the actual dinensional cowponents ma be quite different.
J A ] 1 . Y

For ecxample, & tn.-dinensional ¢&ifference muy be of hicrarchy wad ovder (10),

length ond relations (LR) oy any of the other 19 corbinations of twe-dimonsicnal

components (See Toble 9.)

( A
B B.Ci=3: O YZ.
SHE 3\'\’1 N B.C3 { "n’

LEQ  ABLA, == XY,

LIS AT X,

lere are a fow exanples of such coadinations:

F. Muyonnaise/ J.Mayenozu F. (s} = J. (ss)

ld . . . - .
F. ercdit social / K. social  -eodit

F. levez la main./ B, Lift v~ your ha.d

F. Un vrei sauvage/ E. le's just a batharien.

F. .E’i..t’.@';‘”i_ﬁ?iﬂwjf’,._”b"."’ /Y. Tt leoxs live rain,

Fo I1 se 1.0d chez-lui wn voiture./ L. He drives home.

F, 11 fout le frapper a  .cnds cowns./ B, You've got
: to thurp it,

F. 11 se rendit fier,orguclleux./ E.He surrencdered
proudly.,

REL AB. .. ==+ A,Y.Z<<x.25:: F. 11 y_‘u?_tjit_p;_s__y;‘et,n'gi- E. Hle wasn't readv,

ERIC
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4.2 Ieprees of Difference

bi {ferences between languages are no: only matters of type; they are
also matters of degree, Differences in leangth, for examle, vary according to
the nushcer of units by which one stretch of specch in one language cexceeds its
equivalent in theother lunguage.

In problems of measurenent, nwders as well as s:ynl)ols arc nceded,
These car. be incoiporated as indices of constitu:nt clesments - {ajazazage,).
Using the simple procedures of ordinary algebra, both positive and negative nurbers
can be irclude?, cach side of the ecquation stunding for a stretch of discoursc
in one oi the languages: (A = A) and{A - A = 0).

Either the conversion distance or the lifferentinl distence between
two equivalent stvetches of spcech can thus be mrasvred. In measuring the
conversicn distmnce, it 1s cssential to begin by establishing exactly vhat is
being converted into what, since the operation iu one direction may be more com-
plex that it would be in the other. Onc might inagine that the point of departure,
or soucce language (S) would be on the left of tre cquation, and the point of
arrival, or target languajze (T) would be on the right, But such is not the case,
since the difference must represent the nunber of additional distinctions to be
made by the speaker of the source l:nguage in orcer to equal those of the target
language, The formula for measuring the taxonomic conversion distance in dis-
coursc must therefore bu:  D(S7T) = {1§ . %z Tc sirplify the comput-zition,
while increasing the range of possible sequences, one set of letters is suffi-
cient’beg,inning with the first letter of the alphabec,

{T} -§SE =T (A) -8 (A)=A - A =0

Thus, ith a slight molification in the netation, degrees of diffey-
ence between two cquivalent texts can be measured in cach of seven direncions,
The texts nust fisst be pr(.)ccsscd to determine wl ich segments are cquivalent,

O
ERIC
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Heve 1s an couiple of the procodure:

1. Diteimine direction of the conversion, ithet is, which is
the torget Janguage (T) and which is the souwrce Ywiguage (S).
Write target text before (1eft or above) source text fvight
or below).
2. Scgrent texts {for semantic equivalence:
F, On dit/ qu'/ il/ ¢st parti/ . = § scgmonts

E. He/ has/ alledgedly/ left.

o

_5 scguwents
totul segmenis 10
3. labe) segments In target langwa;e scaumntially (ABC..) fronm
left te right.
A B C
On dit qu'/ il /  est parti./
4, Give same label to corresponding scegnont in the scource
langaage.
tie / has / alledgedly /  left./
B C A C
S Establish basic cquation:  ABC = BCAC
6. Work out conversion equation as indicated below,
7. Express yesults os powers of cach dimension of difforence;

nnnnnnn
HOLDERS.

In this way, convirsion distances can be écpamtely calculated for dif-
ferences in hicrarchy, order, length, elenent equivalence, relations and sct
merbership.  Or, expresscd as a formvla:

L'J(b‘,‘i", = 1I(T-S) 0(‘T-S’j L(T-S) D(T-S) L(T-S) R(T-S) S(T-S)

4.2.1 tonversicn of Ntieyarcby: N (T-5)

I{ any element in a sentence must change its hierarchical rank
Q

(e
(8]



so as to be made cquivalent te an elerent in wother longuage, the nurher of
ranks or steps it has to travel up or down the hicrarchical ladler way ke vsed
as a reasure of the conversion distance in hiera.chy. The nuirrical valuos
attributzble to ea rank or rwug of the ladder must have some relation to its
degrce of inclusiveness. The highest awber is therefore attributed to the
highest rank, the text, or for convenience, the senteuce (A,) and the lowest
nunher to the Jeast inclusive, the allephone or allophonic conbinstion (A] ).
If we operste with nine ranks, the sentence (A, ) appeors as Rank 9, the

clause (A:) as Rank 8, the phrase (A;) as Rank 7, the growp (A,) as Rank 6, the
word (A.) as Rank 5, the moiphewe (-A) as Ro..n‘.\' 4, the prosodeme (.-_\) as Rank 3,
the phonerme (/A/) as Ronk 2, aad the a2llophone or spoech sound ([/\J) as Rank 1
at the Dottom of the ladder. fhe nuaber of steps one must trave]l up (+voelue)
ar dewn (-valuz) the ladder to convart o strctch of speech from one lmlgk-{rx;,e Lo
another in this way represents the distance in hicrarchical conversion.

For cxaiple, to make the intonation pattern of VManytime in the
source lanpuage (&), cquivalent to a stretch of speech in the target Janguage
(Ty, i.c. \_.’x__t_gy_g_c_pg_u_rp_, we calculate how many rungs higher 1is the target
from the souwrce, that is, T -S. Compare :

Target Lg. (T) - Source Lg. (8)

9 A A9
8 A: . A 8
Je ne suis pas libre a toute heure 7 A; ____ A, 7 ‘
6 A, A, 6
5 A A S
1A -A 4
3 A ——— A 3 I'mnot fice Viaytire.=A; - A
2 /A /02
o 1A Al _
| Jo

ERIC
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By pircfixing the corvesponding vank valuwes to cath stretch of speech being
rzasured, we caéa ¢ uply subtract one from the eiher; as in the above exuiple,
4.2.2 Conversion of Ordey: 0 (T-8)
1F the order of a stretch of ‘spcech in onc language must be
chisnged to rule 1t congiuont with its equlvalent in another lenguage, the
extent of such a chonge may he used as a measure of the conversion distence to
be travelled, The cxtent of the conversion can be measurcd by the nurher of
chonges in position thut have to be made, and the differcnce in the posivion
that equi ;vulcnts nay have in cach sequence, These differences may be quanti-
fied sivply by caleulating the awber and vange of position switches necded ro mke
cquivalents congrueit, Nusbel the constituent elerents in euch sequence after
interfacing their equivalents.  Tor example, F. chservvation unique / T. ueique
cbservation, weuld be ﬁ.lﬂz- BZA] Difference rust, of coursz, appear in
positive nuwbevs, since order, belnyg exclusively differential, does not involve
questions of more o1 1 ss.  If the meoasurement is in conversion rather thun
A
di fferential di: tence, the results can be divided by two. So that, AZB

1+ 1=1

2
The difference may b2 that of a single item removed from the position of the
cjuivalent one, as the adjective in the above cxample comes hefore the noun in
onc lenguage and after it in the other. Or the distance between the itens may
encorpass most of the vords in the sentence,  Compare:
G. Er hatte dic Festung allein gegen einer Angriff verteidigt, /
i, ¥e had defended the fortress aloue against an attack.
Segrmenting one text according to the cquivalents of the other

and by subtracting the order nurber of the cquivalents, gives the following:

O
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E

1 2 3 4 5 6 7 8 o
A: Lir hatte die Festung allein pegen cliner Angrifl verteidigt,

X: lle had the fortress aloie against an  attack defended.
1 2 4 5 6 7 8 9 3

o0+« 0 +#1 + 1 + 1 + 1 + 1 + 1 + 6 = 12

4.2.3 Conversion of lenpth: L (T - S)

Anyaone who has coxpared a translation with its original may
have been struck by the fact that oue of the versions takes wore space then
the other, oy thut a single word in the source language has been rendered by a
number of words in the target language. Differences in length are meusured in
terms of immediste constituents, the length of words in syllables, phonemes or
graphenes - A (abe). - (he length of word grow)s in words - A (a.b.c.), - &nd so
on. This 13 not the casce for differences in hicrarchy, sowe of which also involve
diffcrences in iength. 1The difference may be wmrasured for cach of the equivalent
segmens by counting the impediate constituent aits (phonen>s or letters,
syllaoles, morpheivs, word groups, parascs, clanses or scntences) ond subtract-
ing one from the cother,

L simple way to calculate difference in length is teo subtract
the valies of the final indices of cuch eqrivalent scgrnent. Tor exarple, to

convert (F.— L.) French ic viellard to Lnglish the old man, requires onc extraword.

L (E.-F.) = A (ajazaz), - A (ajng), = ag- a3 =3 - 2 =1,
Converting in the opposite diicction: L (P, - E.) = A (ajap),- A (ay27a3),
= 2-3=-1, or one word 2css.
Differences in length may be centiguous (—__ )
or non-contiguwous ( _ ). It is therefore necessary to intcrface both
texts for optimal :quivalence in order to be able to measure with accuracy any

difference in length (Sce below ). Compaxe, for example, the Englisk (the post)

with the Frenc¢h ccuivalent (les postes) and with the Japancse (posutu).

O

oy
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F. postcs « 0 J. posutu = 06
E. post =4 E. pos t =4

2 2
L (F.- EJ).= 2 L(J.-E).=2

Differences in order, already nmeasured by a proevious formula,
will, in this way, not be ceafuscd with differences in length,

In analysinp two equivalent segments, however, there iz always
the possibility of confusion bhetween length and hierarchy. Examine the sccond
word in the Hungarian scatenco: "En hotelban vagyok, nem rokonaiingl." {1'n
in a hotel, not with my relatives.) Even if another word Jike "szdlioddhoa"
were used in this type of scnterce, it would still be a single word., In the
German cquivalent, however, it could be two words (im Hotel), and in Trench,

three words (dans un hdtel). Conparc:

H. hotelban =1 (E. ~11,) =3-1=2
c. [ im  [Hotel | =2 (E. - G) =3-2=1
F. dans o | hotel }= 3 (E, - F.) =3-3=0
E. inla | hotel |= 3

Therefore, one might imagine that:

L. -1); =2 L(E.-G);=1 LA{E.-PF};=0

There is somothing'fmdam:ntally di fierent, however, between
th: structure of Hungarian on the one hand and that of German, French and English
on the other. The difference of the equivalence is clearly of another dimensien -
that of hicrarchy. For the lhmgarian equivalent is expressed within the word-
structure of the languuge. e can either be satisficd with this distinction and
exaress the diflerence as: N (E. - d.) = 7A - SA = 2, Or the difference in
Q
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Iength con also be matked: (L (E. - H.) = A (e 132;13), - A (al] = ag-as 2.

Sinc¢e indices of constituents renwbered sequentially
(1«132:13) for each languapge do not permit one to distinguizh between the consti-
tuents of one l'mguave and those of the other, the same nuwber cannnt now be uscd
to represent different constituents . . 1f the sarme indices are to be wvsed
for both measurerment of Jength and element eijuivalence, then the scqyuence of
constitucnt eleinents of the source language rust follow those of the target
Janguage & {ajazag) ~ A (a,a5),  Therefore, the sequences must be interfaced

from Jeft to right, with a value or one for ¢:ch constituznt (Sce he2.5  below ).

4.2.4 Conversion of Mopth: N (T - 8
Anyone who has atterpted to trenslate a text from one language

into another may have been ewburassed by the nwiber of ways the same thing cin

be expressed in the target language. Scome lmguages way be richer than othier in

certain types of expressions; they may, as it were, go deeper into the subject.
The difficulty of neasuring diffesences in depth between two

equivalent stretches of speech is that the alternatives arc seldom expressed.

In many cases it is necessayy to go beyoad the téxtunl cvidinee ard measure

altermnatives from the code. The more: alteinatives, the more powerful the Ianguagcl

is in this arca of ~pression. Indced, these alternatives can be conceived as

powers to be added and swbtracted: the total nuwmber of the porers in the source

language can be subtracted from the powe> valuz of the corresponding segrent

in the tarpet language. This gives a measure of distance in depth. Examine

the following:
shine

plov
F. Je 1'ai vubriller/ L. T sav it gicam
glitter
Q shimeer

IC | 99
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Depth measurcrent may be applied net oenly to word diflerences

but indeed to di ffevences in any rank of the hierxarchy.

Since conversicn distance measures only onc dircetion

et a tire,

one must avoid concluding that the fact of a target lmaagunage being shic to

express the sawe thing in a nunber of ways neans
only onc way of expressing it, In order to f{ind
tential of cach lunguage, the nwber of possible

in one l:inguage would have to be subtracted {rom

that the source lenguage hes
out {he difference in the po-
ways of saying the seme thing

the nurber of wavs of sayving it

E
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in the other (Sce 3.1 and 3.2 ),

4.2,5 Conversion of Llements

B =€)

Feople lcamning a forcign languuge are sowstiies pleasantly
surprised to find that 3 certain word is the sawe in form and rroning as it is
in their wother tongue. A learneyr of French or Fnglish, for exarple, recogizes
such written words as page, pipe and natien as femiliar. The presence of such
words which are cintextually identical in form and meoning may nake it easicer
to convert conprohcnsi'on habits from orc language to the other, since the
this conversicn distance be

version distance is taercby reduced. But liow cm

measured? The simplest way would be to subtract the nwaber of identical con-
stituents from the number of different ones, making sure to consider only the
immediate constituents of the scgrnents being co'nq)arod. For exanple:
F. . ¥ son hdtel / E. at his hotel =
A (313233)’ = A (""4"'5“:))
41%2%;
3%

1414+ 04141 = 4 = E(F.-F)«d

o .

100



The volue of an identical word in two equivalent scgments,
however, depends on the length of sepments; o in three makes the text more
similar than one in six. Since the scgments may not be equal in length, the
nwiber of their identical interfacing elements can be expressed as a proportion
of their combined total. Tor cxarple:

N . . N .
F. a lapage six / L. on papge six

A (nlnzasad) = A (asasad]
31828384 = 4
a334n5 S

1 +[+0+0+1 = 3 7 E (F. ~ E.) = 3/7 = .43

Since we are calculating in tesms of inmediate constituvents,
ve toke into accowit only identities at the lavel of these constituemnts, e.g.
a word is cither the sanc or different. In the last analysis, to take all

similaritics into account, we must deal in the constituents of constituents, e, g.

the letters, graphemes or phonenes of the word., For example:

F. we longue plonche / E. '« long plank

AIBICI = A232C2
Ay - A= A (aaag - Ay () = 44 =1
By - B, = By (bjb,bibbcb) - By (bybybgb,) = 2/10 = .20
C, - G = ¢ (cycpc3esc5e5¢7)= €y (€gcpczey) = 4/12 = .33

. + .33 _ 1,53
So that E (F.- E.) = F. (A;B,C)) - E. (A;B,C)) = 1+ .20 % .35 -1.53
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4.2.6  Conversion of Relmtions: R (T - §)

Tro equivalent styetches of speech way be Zdentical in hicr-
archy, order, lengih, and depth of their constituent clements wid yet differ
widely in the nwmber of chligatory rclations botween elewents. These constraints

may be neasured by counting their nuwber in cach sognont and by suhtracting the

totals., — —
lc _\_'ieux_gh_e val the old horse
French, /  Inglish.
1o vicille maison the old house

F.(2) - E.(0) = 2
In othex words, in ecach of the two cquivalent 3.word stretches
of speech, there sre two coustroints more in French than there are in Fnglish,
Or, R{r. - )y =2. With the sane notation as above, relations nay
be indicated thus<z >, cach being applied to a coastraint in the systen
(8cc 4.1.12). Dogree of diffeavnce is cbtained by couting the nurber of such
ralations on each side of the cquation wnd swtracting the difference. For

cxample:

F. ces yiclles chaussy:q;_ / L. glc_'.sc old _g_]_xgc_g_
A<a]a2> <ppaz™> - A <y (as) ag> =@ ANT>- A<I > ]
As with length, rclations may be contiguous or non-contiguous; they cen therye-
fere be computed in the same fashion (Sce 4.2.3),
To obtain morc precisc measurercnts, the relationships mray be

catcgorized; for caample, nuwber (1), gender (2), case (3), etc. , so that

difference in type of relation can, if desired, be taken i to ¢ count. Consider

the folloving: F. Ils ont levs Ja main./ E. They 1if"ed up their hands.
A>, - g =
<Ax 'Ll 1

Since F. 1a and E. their do not belong to the sare sub-set of detervdners, this

too would have to be taken into account (Sce 4.2.7 belew ).
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4.2.7 Conversioy of Siis: S (1-8)

If an itew belongs to one sobt or vaterary {(e.g, nomnal) in
one language, its equivalent in airother Janguagz ray belong to a different
catepory. Verbs may sowstimes be equivelent to noeuas (e.g. T, fent a car, /

F. Location d'avtos.) and nouns to veibs (B, Adicurent: 5 pon./

F. La sdoncc s'est levd & 17 h.}. Tn fact, any iten in any Juiguage con theor-
etically belong to a diffecrent cutegory or grawatical set wheay transiated into
another language,

In wmeasuring this dinnsion of di{ference, on2 nay cither take
into account only the identity or lack of identity in set or tiy to measure the
degree of difference. In the first casc, the conatitucnts vhich do not belong
to the same sct as their cquivalents way bewaried by invericd {non-set) braces.

For c¢xample:
E. Cargle twice a day, / T, Goroorisne deux fois par jour.

7

¢ (
A~ z\{’ = %] i
In the sccond casc, the di ffercnces in set meihership of
cquivalent clements may be measured alung any gppropriate scal: of difference
betweon whatever scts cach language por es.  For exanple:

E. He vas ski-ing, J F. 11 faisait du ski.

ol -

In French and Eaglis!,, scales may be so refined as to include differences batween

sub-classes of deteruiners, or they cui be limited to such gross distincticns as

nowns {N), adjectives (D}, adverbs (A) and veibs (V) and other structuie words

(S5). Compare; English French
N1 — 1IN J'ai fain.
I'mbhuwgpry . D2 2D o
A3 3A
V4 4V
S5 58§

@ SRR

ERIC 101,

1006



4.2.8 MuMidiwensionol Conversihon NDetaee

Veluos o nov be given to cov divencion, obtaining a

bettey picture of the cextent ana degive of difforence hetween two equivalent

texts.

Shi

DES

IS

O

ERIC

Aruitoxt provided by Eic:

F. manicvre / J. manilyua s/58

A=A o= L (1-7)

- 4 .
F. Ses nmacholres ctaient coren anuddos./
E. Dis jows were ledked,

A (ngoy) - A(a)) - L-1), B (3)

F,ootrotuiney / E. o toddle alony

/\(le] - A (a2:13] = L(1-2), B (3)

I, Elle reconne lumdysey-nt. /

Fo Tt hos o osindster scuad,

{/\.3 - SL\)S = §(5-1), 11 (5-6), E(142)
‘. .

F. 111 se tortura o computer son impot. /

E. lle wracked his brains struaeling,

stra‘ning to fizure out his 1axes.

2}\. Zi - %Ag: = D(1-2), I (3+2, S(5-3)
D C

8

Fo 11 s¢ santit vide de tout, /

E. All he felt was an crptiness,

A iﬂ.lnza:\z; - A ga]% = L (+2), "(4), S(+1)
H

A

104

To make clcor how {his cun be dene, here ave o few examplos:

L

K
A

13
= L E

+2:4 S*l
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10 Lo lije Jast year's dressos betioey,/

. . . .
' Jtaine nienx Jos o robes doo Blon passe,

ACagy. Bbhoy,Clep) . Alag). - fagag) Clege) ,Blbbabghg); =
L(2-2} + 1{2-4} + L(1-2),

E (12), 0 (4) I RN

LEOS I. Elle cvia au mruire comna e perdee. /

L. She 3

\ (, .
Alap).v ( $ 1}"177) » Magazag); == A{rg).D (.-113); 5}, =
t - ! 215
123 T
L(4-13, 1(9), 0(12? : 2), S(5-2) T A LR

These taxonomic nassureronts have the advertag: of indicoting Lot oaly the
degree of differcace between Limguanes os penlfested in theis prodnction of dis-
comrsc, but also the dimensiens in whiceh they differ, They indicate both the
how and the how much. ‘They have the disadventages, however, of obliging onc to
calculate as muny nmeasures as thewe are divensions, cath 1rasurennt bging
dependent on corract and accurate clossification and interpretation of the
categories in the language being corpared. Onc must know som:thing about hew
the codes have produced the corresponding mossages, what other z1tematives
arc possible, whether relations are corpulsory or optional, which grammatical
classes are being rclated, and many other such points. In other words, the
measuremznts measurc morce than meets the eyc.

A dircet, objective and - for cexrtain purposes - niore uscful
type of rrasurerent could be obtained by limiting the differences to what is
iroediately observeble. It wounld also be uvseful for certan pinpoies, insteurd
of having seven 1eosurcs of difference hetioen two equivalent texis, to coie
out with a single figure. These objectives nay be reached through the

» 105
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5. 0

5

INTEGRAL DISTANCES 1 DISOAUIRGEE

Procesging the Texis

5.0.1

5.0.,2

Orthogzraphic Texts

Pheoncetic Texts

5.0.2.1 Syliubic fegrentation
5.0.2.2 TPhonene Segmontation
Measureroat

Supre-l resedic Soegw HIS'
Infra-rosedic Scgn nts

el

.1.2.1 Syllabic thiis
102020 Phoner2 Uaits

»

Kinetic Measurireant

5.2.1
5.2.2

5.2.3

Supra-Frosoedic Scqurnces
Infra-Prosedic Scquances

Intepration
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S, INTECGRAL DISTALCES TN DICCoiRen

In contyadistincticn to the tasoncnic poasures of ench dirensicn  of
diffcreace between teo equivalunt stretches of discovrse,is the PrasurzTent
of foimu!l differences betweon fue saming teoxts, In thiz second type of
mrasulencnt a runn ag text in cac Tangnoge 35 natched with o covmisponding
text in wnother Janguace so a3 &0 shos ithe extent of dir2rgence i a
single mousure,

5.0 [Processirg the Toxts

Befoye any systunicle wvaswmenant is mide, hovever, it is useful to
process the two iexts in such w way as to avoid crrors in analysis and con-
putation. ‘the precessing invelves thice nain eperetions - interfecing, segmrital
matching, and nunerical marking.

To Lepin with, beth texis are interfaced, onc under the other, The

1
1
i

interfoced texts wre th nostudled to find ont exectly what correshonds to vwhat.
Md en this bosis tue torts ere copgmonted,  Sogiwntution by layvers of iraedialc
constituents, as is the common practice in wiilingual descriptive analysis, may
not always be the hest type, since in longes or wore covplex stretches of
discouvrse, it is lilely to proloag the analytical phasc of the operation viith-
out contributing much to the end product. What is suggested here is a type of
scgmentation 1/ mininal equivaleace. This minimal equivaience represents the
smallest scgrents in cach text that can, irrcspgective of order, be considered
as equivalent.

Each scgu.... v one text is then matched vy connecting lines to the
correspending segi.it in the other text, and, if neccessary, respaced. Matched

segronts can be mar ¢! md murhered to permit ecasy identificatien. Yor exarples

. .
I, Le pairen oosuhi ! un Fauvals coup./
| ! } |
I, Pihe bocs had a stroke of bad 1u:x,
2 3 . 4 S

O
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Thiz produces twoe inter{ocing ceqgoences ol sepmonis of winirul sepetice
cquivalence.  The provess of sceaentation can i wepeated witil the suallest
cownurehle watt hes boen reached,  The end-point wiil &-poad on the delicacy of
rnelysis required, 11 the groshoer or Jetteor is the ultiuvate wit, it is
Jikely to shov results somewhat divferent thua would the wse of the pheacie as
the smallest forinl uwait; but, if one is corpering the languages oo to how they
ook, it might b2 the more appropriate fown.  In this casc, one would be com-
paring streiches of discourse in oithogsaphic trenscription; in the sccond ease,
texts in prosoadic, phonelagical or phonctic trenscription would be reguired.
Let ws fizst study the seamontotion of oxthoegraphic texts and leave wntil latey
the study of texts in phenetic trensaription.

5.C.1 Orthographic Texts
In treating the prowessin: of texts, the operutions are

indicated on the Jefl w#ad the corresjonding exaples on the right.

Qperelivas L pdes,
1. Interface twe cquivalent texts A - Le patren a subi un mauvais coup.
A and X, X - The boss hud a stioke of bad luck
2. Mark cquivalent scgrents by over- 2 3 4 5 0O
line (@) and underline (x) indi- A: le patrot o osubioun mauvals coup
cating cquivalence with vertical [ I / ! [ I
Line X: 'ihe boss had a stroke of bad luck
_ TR Ty T TS e
a
!
X
3. Number scgments for positions (P) P(a) 1 2 3 4 5 6
left to right,opposite cach posi- - - - - - 7
tion, indicating nunber of clements F(a) ) 1 2 1 1 1

(B} (e.g. words) in the segnmnt _
E(x) 1 1 1t 3 1 1

P(x) 1 2 6

R
D
A

O
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4.

10.

11.

12.

13.

O

Starting with 1 mcer series re-
arrange caol drierioving sequeonce
according to lines of cquivalence,
subtrocting the grezier nunder
from the lesser, and suming the
di f{erences

list results of difference in the
nurber of their eleronts I2(a-x)
and thoir positions in sequcence
Pla-x).

Teke each cquivalent pair in tum

for compuarison of their formal
constitucnts (i.c. the leiters).

Sepment into intexfucing grapherss,
and jeoin equivalents

Total grophercs(e) in cach segnent
and subtract in real nwbers the
combined diffe:ences in length

Ye(a-x)

Add all graphercs

Count matched pairs

Add total graphemes in segments :$e(aix)
' +ye(a+x) 2

Total identical (s5)elements(p)

LExpress totals as a proportion
or percentage.

ERIC

Aruitoxt provided by Eic:

fe(azx)

li(u)- 11
() 11
wh(e-x)= 0 40 =
P(a) 1 2
Px) 12
Zp(ihx)r: 0 +0
Ela-») = 3
Pla-x) = 0

K8}

Le patr

The boss

patro
b os s
6
4
+ 2
6
A
10
0
+ 10
+ 0
2/15

2 1 1
131
+1 +2 10
3 45
345
+0 40 40
on
n
+ 3
= 15
= 2
= 13
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30 Re-tryrange cuadh interfacing scquenee I“‘(u)i 2 1 1 1
according to lines of cuuvivalence,
sihtracting the greater moer Drom po oo 3 1 ) 0
the Jesser, oad suwming the (x) o . - -
differcices, Ra-x): 1 + 0 + 1+ 1 =3

i1} Scyymtie Corponents

‘ Litglish French
1. Couit nuider ol dictionary (patren
X neenings of A clenent, bess (chef

{contiemaitre

Y (n e 5_\) = 3
2. Lount numher of dictionarny A JFrench TInglish
reanings of corresponding X ' (boss
clonrint, (master
(head
patron {owner
(cwployer
(pattem
(model
e (x <= 7a) e 7
3. Svhtract equivalence Loy = 72524
4. Repeat calculations for other The,/ le boss/patron
words in teat (e.p. the(30) -
le (43) = 13)and expross as e = 43 43 + 7 7
proporticen of total meanings.,
The - 30 + 30 -3 43
(X0 13 /73 4 /10
5. Interface graphic distances{() G= 3/5 + 10/6 etc. = 13
6. Reduce both to percentages M= .19 + .04
G= .6 + 1.0
7. Express as sequence of ratios .19/.6 + 0471+ o

Such measuves of interlingual distance could be experinentally correlated with

psycholinpuistic neasures of interlingual vdentification,

O
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14, Note differences in segncatal order, Scp. ordey 0/12

lengih, word lengih ond werd eleronts, Sea. leroth 3710
Vord lengih 3/16
Word cleionts 3/15
15, Express in percentages oy oquivalent Seg. ordur .0
' Seg. length .12
Word Jengih .12
Word cleznts 13
16. Total and averape L 37/4 .09

This indicates the sverage distence in the formal churvactevistics of the tuo
stretches, of discourse. Notc that the measurciant is bosoed entirely on the
evidencs supplicd by the texts and does not refer to the corresponding codes,

liore insormatien can be quantificd concerning the fuactional difference
between the texts, espectally »s they affect the speeker, only by »eferiving to
the rospoctive codes,  Tnis advontage miay Lr comter-balanced, however, by the
fact that the analysis oy becone Toss obicetive and accurate, depending as it
does on the conpletencss of prammatical and semantic knowledge on the operotions
of the code behind the messape.  MHere, nevertheless, are examples of such

expansions desigacd to shov differences in relationships end semantic conponents,

i) Relucionships (R)

1772 3 4 5 6
1. Indicate syntzctic dependence R et m- mmemmee e
with horizontal line, thus: A: le patron a subit wn mauvais coup.
L L (W] -
- = . r'{ o
ay a5 X: The boss had a stroke of bad luck,
L ! — — —
1 2 3 4 5 6
2. I\unb‘cr 11_10 coyzpulsory categorics R(aﬁ: 2 1, RETEN
of relationship (R),c.g. gender . I | '
and numer,
R(x) "1 1 RN
108.
O
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5.,0.2 VPheoetic WV

When the ovalysis rcochion the word-Ievel, thewe is the guostion
of whether to wse orthegraphic or phonctic texts.  The abiove exunpnles nady wae
_of orthonrephic texts; 1ot us nev sce what the soms texts werld yield if
analysed as two streans of speech.  The tents oo be first segmented into their
constituent syllebles so as to witdyse their presodic di fferences befor: they
are constderod as scquences of phonenrs,

5.0.2.1 Syllabic Seppontation

A strenge Tanpguoge muay First styile one by its
peculiar vhyting, the paiioan of alteinaticn betwern Joud and quict syllubley,
as is Hengariin, to « wilingual speoker of Tnglish.,  Op the {irst thing {hcut
styikes owr eors ray be the rise and {all of the voice, as Chinese or Swedish
would strike those who do not kuoy these Twguages. Jn coch case, the first
thing thal attracts attention is not so wmuch the quality of the individual
sounds, but rathe: the tone and lovdicss of the syllahles,

1f the rhythn and intonation are not too different
to wvhat the hearer is used to, he ray be able to cpot some fauiliar words,

Yor exanple, the vord 'E:_"i’.’_‘_"‘l‘l in a Ihwigarian text way be iwice as easy for an
English speaker to spot 2s would the same word in a French text, although in
most other respects French is move different from Hungavian than it is (rom

English (Sce above ).

Languages may sound ﬁoﬁe di fferent in theiy 1hythn
and intonation than in their constituent phonemas. Beecause of this, horenyms
may be all but wirecognizable when pronounced in another language., Cerpare,
for c¢xample, F. développerant /  E.  developrent

F, [dovatap'ny/ /B [fdoMelapiat /
1

bProsodic analysis includes features of rhythr end

@ ‘ntonation; features of catenation ray be handled rore coavenicntly along ivith

ERIC .



It

the phenetic anclysis, The wit of

Tprosodic ¢
the best fitting interfocing of sy1liblez, based on the Toropoivs Texicnl
matdhing poivs, in vhat respect, oport foonm its constitisnt phonimis, cegn one
syllable differ frov aoiher?

Sylhles can di{fer in levdiess oad Iernzth, on the ose hand,
and oa height and Sivecrion of volee on the otheor.,  Bocui.vnt chanpes of
the first tuo featescs produce the avdible differences in rhythnr; variations
in the secend pair reveal differences in fntorazien. In erder to be ahle to
anolyse and nrasuie these diffescnces, a sirple netatic: for each feature wd o

corresponding nurorical ccale cun b veed

fppding thos neto ionzl scale. by way of example, to the
above pair of scatences, one can noasure the ex ont to wiich they i ffor

prosodically,

1. Interface text cquivalents e (A)  Le potren a subi wn mauvals coup,
segent into syilables.
(X) 7The boss had a strcoke of bad luck,

‘ o
2. Interface syllcbles for best (A) Le e ’(I‘Uﬂ! a  su ‘bi'|m" l !
fit,e.g. stress opposite : l 1 A 1 !
stress so that extra syllables (X The RIS i had i a | strokc ofi
are the wcakest, P L !
rau voos o cowp !
| !
bad E Tuck )
. . i ' [0 I s
3. Total blanks in bottom line. L bvajtron'a su-nifun raulvais
Total suwms. This gives the b ! ! i j
difference in sylilables. 'lhci ;bossﬁmd o strcv?\vl ofibad‘ ;
i {

L(A~N) cou 2 L
LE-T =2

1 L(S-® =4

O
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4, Mok renining svitibles Jouv A 'l,o im‘m I:" llﬁ]
sentence yythu - foree(§) wad
length(1), and inteaation-height N A
(h), end directici(d) of tuonc. X Jthe Dbess hod a
(Sce T1able C.)
5, Nuwrber items on line a f(x) 11 1 1 1 2
according to tebic of valwes,
{Sce tihle.) 1(a) 1 1 1 1 1 2
d( 0 0 0 0 0 0
h()y 1 % 1 1 3 ¢
6. Repew’ for line x. f(x 01 0 0 1 2
1 () 0 1 ¢ 0 1 2
d((xY 0 ¢ 0 0 0 1
h(x) 0 2 0 0 3 3
7. Interface lines f(a)y 111 1 1 2
1. {fa) - f(x) f()y 01 0 0 1 2
2. 1(a) - 1(x)
3, d(a) - d(x) f{a-x) 1 40 +1 +1 40 +0
4, h(a) - h(x)
1() 1.1 1 1 1 2
8. Calculate difference. 1(xx 01 0 0 1 2
iI(a-x) 1 0 1 1 0 ©
d(a) 0 0 0 0 0 0
d(x) 0.0 0 0 0 1
d(a-x) 0 +0 40 +0 +0 +1 =
h(a) 1 31 1 30
h(x 02 0 0 3 3
h(a-x) 1 1 1 1 0 3
L (a~X)

\9. Coipute total.

ERIC
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£(a-x)

1(a-x)

d{a-x)

h{a-x)

u

}dﬁﬁ
NI
Tuck

14
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Aruitoxt provided by Eic:

5.0.2.2 Thoaeno & ntaiion

Extending the analysis belor the prosedic lewel, the

phonetic troascriptions of tuo equivalent tuxts con he {nterfoced to compute

the constituent and vectorial distonces of their distingtive features, Cuon-

tinuing, therfore, with the shove example, the texts iy the phonetic notation

§
ray be prosesced es follows:
Cperations Examiles

1, Trinscribe equivalent sentences lo putid a sybi & rove ku

plionetically (¢ includs wodifi- N

cations of catenation, 0a Lpe hod o strouk ov batd Lk
2. Interfact vord aud word-greup lo paird 2 sipi & “ove hu

cquivalents,

o lps hod 3 stroul ov ba d WK

3. In scquoncial corder, from left to 1o patds /a 51]“i «© /1] ove ku /

ripht, interface vhenercs for .

Lest fit within cquivalent scog- ‘Oa bpsS/ hoe J/d/ o strouk ov bad ! Lk
nants - vowels with vowels, con-

sonants with consonasts,  Mark 2+ 1+241+5+2+14+1 =15
(/) if there is o copposite,

4, Total (/) differences, L/arx/ = 15 (Sun of differences in
nwies of phonenes per
semantic equivalent},

- Y - —~
5. Below cach phencerme pair indicate 1 @& pat ab oemo v k u

inter-phonenmz distance in vecto-
rial values and add total. (Scc c o b ps o da b ®d 1 2
Tables 7 and 8.)

3+ 01 41 43 +1 42 +3 42 +1 42 +3 +5 +3 = 3D

E/a~x/ = 30 {(Sum of distances between

natched pheneres,)

These intcerfucing texts may be considercd either as
static segironts or as kinetic scguences.  For there are, as weo have scen, tuo
types of wowsureront - stotic and Liwetic, cach apnlicahls difierently belos the

112,
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1

procodic le ©l where Jdistinctive souad shoatures wnter inte the enleularicna.

After the texts hieve thus been protes:

can be gpplicd for cach of these types of wrusu

IS

us begl. with static reesurcnant,

5.1 Statie Meosuroeront

Fhat 1s here required is a fomala fov peasuring the distence between
two static intevlacing texts as they wepear to the ¢ye,  Since they will appesr
diffevently hove the proszodic level tiien they i1l belew, vhere vhe valuis of
distinceive sound feulures appear, this derarkncion will have to be telien into
accowit. ihe firvst tach fe estebliahivg an intosrated forrmila for the reaswme-

ment of distences in supra-prosodic seyments.,

5 1.7 Swrumprozedic Se: o

One must begin, s ebove, by processing the text—— interfucing
ad nurhering equivalent segnents (V) from left to right and indicnting their
constituents (V). Tor exaple:

1 2 3 4 5

A. Il aime  beancoup 1la bidre  de Manich./ N(a) = &
X He likes Munich beer very muach. N(x) = 5

1 2 3 4 5

N {a+x} =10

Here the segmentation s or mianimal ecquivalenc>.  Althceugh stratificaticaal
and transformation seghentation is also possihic, these procedures ray sonctimes
wnnecessarily lengthen the analysis and corputation,

The next step is to calculate the nurbor of traaspesitions (T)
necessary to meke both structures congruent. This is dene by matching the

cquivalent positiens and addine their differences in natural nurbers:

O . ’ 114,
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2 3 4 5

Ao 11 aiwy beeucorp la Lidvo o tamich./
X, e *ikes very sawh beoer Fiund ch,
1 2 5 4 .3
A. 1 2 3 4 5
12 5 4 3
TA-X) = 0 + 0+ 2 s 0 + 2 - 4

It is then possible to weasure the differonce betveen the
constituent vervel elerents (V) Ly coviiting the nusber of cquivalent inter-
facing plivs with cowmon one-to-one categories (¢) and suhtracting them {ron
the total:

A, Il waime  beeucoup lu bLidye de Mumich./ V(e) = 7
X. le likes very nmuch beer Munich. V(x) = 6
V(@a+x) = 1%

2 2 2 2 C(wsx) = &

This difference in the melc-up of the interfacing verbal cor-
stituents (V) car be expressed by the formula:
V(A-X) = V(asx) - C(a+x).

Here, V=  V(7+6) - C{2222) =13-8 = 5§

Fipally the difference between the wits (U) cowprising these
constituents can be measured by subtracting the identical pairs {p) froa the
total nurber (n) of units, after interfacing the cquivalents for maximal
correspondence. This can be performed on texts in ecither orthoegraphic or

phoneratic transcription, For exanple:

O
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———

Lid e = 5 Muun i coh w6
| ! n =9 P o L= 12
beex = 4 Munieh = G
2 0+ 2 = p -4 24242374242 = p =12
b=n-p=9 -4 =5 Uen - p = 12 12 =0
/o ey 7 A Moy n i/ = 8
n = 8 | ¢ \ n o= 11
‘ /mju n 1k = ©
/oran/ = 4
2 + 2 i+ 2 = ]| = (
2 P =2
U=0n-p = 11 -G = 5

In this way distances of hoenopraphs aind homcphones cen be distinguished. (The
distonee in the Tull orthogriphic texis cores onl o 54 - 52 = 32.)

A

There are nc: three wmeasvres {U, V, and %) of itle strucioras

and constituents of the intorfecing texts,  ‘These mcasuses cannot be added

because they represent essentially different things. Refere they con he inte-
grated they nust dirst be reduced to the saws scale.

This can be achieved hy placine the minimun and the maxiius
differences in each case between ¢ und 1. If ‘Llu- winimum in cach case is fi»ed
at 0, the maximun for U, V and T nust then be da2termined.  1In the case of U, if

all interfacing graphic forns are identical, then wax U= 0 and pax (1) = 1°
: n

In the case of V, if all equivalent constituenis are corpatible

in category and level, then max(V) = 1° Or, max (n - p) =1,
v n '

and max(v - ¢) = 1,
v

In the case of 1, if equivalent scgrents occupy the same
position then, rnin(T) = 0. P"ut hov is the maxirun determined? If all inter-

facing segments are nurbered as above, according to their position in the

scquence, oxd their position nurbers subtracted in positive nusbers, a 1zs

O
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of fhe stroctuore? dbfferonce Botuoon the toxts is ohtoined,  Vheo s dhe
Firit ov nuxivars to which such differonces con eatend?  this smaxtmua s obviously
reached when the palred equivelents are intorfaced in rveverse erder,  Tor

exanple: ] 2
r - - ~
F.  cespotence  adninistrative/

B, administratiye cnpeteace
2 1

1 2 3
G. lilicr bin ich./

L. 1 am  heie,
3 2 1
et us cxamunge these relaticon: ond extend thenm so s to

extract the pattem,

1 2 = 2 positions

-2 1 2 x 2 =

1 2 3 4 = 4 positions :

[
-
Y—
+
—
+
[
]
x
N
N

—
N
(3]
O
w
[
n

6 positions :

-6 5§ 4 3 2 1 6 x 6 = 6

S+3+1+1+3+5 16 2 2

N positions

=
>
=z
n
z
N

Note, hovever, that in the above, N is «¢lvays even,
H » ) )

o 117,
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Supposc thit the total positions

Examine the

The formula for the naXimua mumber of structura.
wils depend on whether the total nurber of segueats g odd or cven. So thet
N

N is even,

folloving:

]
-1

c = 0
12 3
-3 2 1

-5 1 3 2 1

442 +0+2+4

maxT(N) = "2

Deronstration:

So that the ratio between the syuare of the total nurber of seprents in wwo

interfacing structures and twice the nurber of trenspositions needed to Mk

ERIC

Aruitoxt provided by Eic:

If maxT(N) =

N,

’

N2+

2 - 1 +

N
2
N+1, N+ 2, ctc.

2 (N+2-1)=

and max T(N-1) =

2 (N+2-1)=X

1 position:

_(_ I x

3 positions:

5 positicns:

N

*xH-1 =
R LR
2
5) -1 =
2

12

(XN -1 =

if N is odd, naxT{N-1) =

ﬁ;l
]

-1 +_4_\'+:1 =

2

2
-

2

.2
Nean ¢+ 4 = v+ 2)?
2 2
2

2

120

2

12- 1

D

transpositions, therefore,

", this should be valid for

let us demonstrate the truth of this for N + 2.
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then cenerient rerpes beiveen O aad T, Therefore:

2 2
maxi(%) = 5~ and e waxT(N) = 1
. 2 . e
maxT(R-1) = N7 - 1 and 2 waxT(X-1) = 1
Z 1
¢ . ” A max{y) =1
N? v
max (1} =]
n

The supro-prosodic distimce (D), therefove, betveen two Intor-
facing structores of Languaye A ond Langusge Y, is cqual Lo twice the nuwber of
cqualizing transpositions (21) over the square of their corbined couivalent
segients (N7)  plis the differcnce between the constituent clements (V), plus
tin total graphic cowponcnts minus the nuxber of 1dentica) pairs, cach set

raaging in valuc between 0 and 1.

De)  2r v o+ v
WX/ = N2 v n

These intcgrated weasures must therefore ranpe between 0 and 3:

—

H)
0 éD(x £ 03
Y=n-p
But n n . Therefore the integrated formula for static

diffciences in texts analysed above the prosodic level must be:

—_\{A 2T u-¢ + n-p
04 L;('/z;3 S G

u n

5.1.2 Infra-prosodic Scgrents

If interlingual distancc differences belew the proscdic level
arc to be included, we nwst measure features that are acoustic rather than
visual and state them in a way that reflects their degree of similarities,

El{l\C 121 | 119,
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The acoustic feutures Loewe o Jdo with the prosoc‘lip variabion of the avlicdie;
the allophonic fuantures, with differences in the pronwmciction of phenerws in
connceted speech,  This wons that in the integrated formula, one terw (the
graphic/phaoneratic) uill hve to Le roplaced by two (the syliebic wnd the

phanetic).

In adding a measure of prosedic distunce to the fowauia, e
mist apply procedures of syllebice recsurcenent before working out the foirula
for its integration,

Procedures of prosodic masureront, as alyeady exnloinad,
include the interfacing of the syllibles of cquivalent speceh segronts for
optimal correspendence mnd the marking of cach syllable for shiytim (force and
length) and intonction (height and direction). Each of these four sound con-
ponents is measured on 8 scule of votative values for feree (), Iength (1),
divection (d) and height {h'} (See 4.2.0 wbove .,

lor example, toke the homograph Munich as pronounced in

comvarible contexts in Euglish ¢ & in French., First devide this stretch of

speech into syllobles andd mark each for relative length, force, height and

direction.
VT
o |_oi] i - hefs|2) | 1]o
a 112 1] of o
- .
v N R £ 2 z]
d o] 1l o] 1
, I T R S S
O
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and ftreot cach as

positive integers.

(3 + 4), to cbiain

Cive the proyor nuecsicel velwes ¢ the wathed o Flerences

¢ prosodic vector - subtracting one from the other in

For examgle:

Loy T f 1 a4 &k
N ) 4k
}4_)?‘.2’@{__ 2 2 1 3
[
|

Voo ) 11003

1 +1 +1 40 3
= )

L‘ %l 0 0 0 1
2 - -

e
Fol onik 2 1 0 2
1 - L YA
g ;
I o= 2 <1 +0 +1 = 4

Then add the vectorial differvences for cach pair of syllables
the prosodic distance (7).

In brief, the prosodic distance between twe equivalent

stretches of speech is calculated by taking the sun () of the difference

between cach juxtaposcd syllable (S) at cach position (q) wnitil all syllabic

positions (Q) hawve

been covered. That is:

Q
<.
ik

Q
x‘_:\.: g - 7
e q;]\ q

The next problem is to intesrate this into the general for-

mula, This can be depe by expressing the syllabic distance as a percentage of the

limtt (L) of the roxinunm (max), which is 12,

O
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E

Teble 11

STOAG A0 GYEDOES FOIL IRTHCRA, pASURb T

Q = tolal of juxturored syllables K = {otal of juxtaposed phonencs
(incl,cepty apposition) (inel, :1'11' LpPozitiea)

a = a given syllablic pozition k = a given ph woposivica

Sq=-' sydlebic diffevence at positicr q P pheicss di Fivrence ot positian &

L = upper differential prosodic limit B o= uopey dif, "

1 = lower differenticl prosodic Hwit b o= 1(‘L1 diffciential ghener. ovadi:

U= upits daifyerence u = nwher of wiits

V= constituent differonce v.= nwber of corstitucnts

U= comvon category ¢ = nwhes of ¢ Toon constiturnts

N = nutber of segments n o= rober of elerants

T = trancposition P = mber of rpatched palrs

e e o e e B e ot S ¢ o e = e o SR £ e 1= e o o < e o e e o ———————— ——— e o

i

L, ) —
My = x Wi, (\\\ s 1\)//\J

R Y (\/' LA

71 9

That is, the maxiwmal possible difference .o the presodic foatul s
of any two stretches of speech (1Q) is equal to the tot 1 nunber of syllahle:
(S) times the l]lffClLlltl al limit (1), or maxiyum differ nee betwvern two
syllables. This naximum must be nade equal to 1 if the i sodic formula is

to be integrated., So that, (
aax| > &
5 T
q:

1
T)'5\1_/

This will have to be added to the infra-prosodic kinciic “mmiula &s a new term
expressing the prosodic differences in the pronunciation « o v two stretches

of speech as being cquil to the sum of the differences betiween all int rfaced

syllables <> S over the differential prosodic limit (1) tires the total

O
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- L
. ' . [
nwber of syllobles (Q), that is, -
IR )

9. 1

Vg

-
L. 2
Since psoition in & scntence is sorztimes a foaction of intonatien wnd shythm,
it nmay be uzeful to acpeat the caleuleticas by juxtapesing entire sentences

as sequences of syllables,

5.1.3.2 Phonere Units
bBistaince hetween the phanetic constituents of the
s¥1lables can be furthey peasured. Tt is at this Jeved that the offects of
catenation, often moalysed under the prozodic soostituents of speech, can be
tak.on into accownt,
For example, the Prench/Enelish honograph ohservation

could be tronscribed, scgmented ind inter{aced thous:

RN

I >p~’s‘e‘!\;viuas15 51/
o

E.VP([b ziaix\'.olg alln
S I S :

Preliminary to any such measureneont is an adequate
transcription of the two interfocing texts. Uader cach interfacing pair, the
vectorial differences are indicated; in the examples, these will be taken from
the table of phonere distances (S_o_c_e__'@_lg_S). The next step is to take the

sum of these distances as cxpresscd in the foraula:

vhere K is the total number of positions; k, any given position, and P, the
vectorial distance between any two phonervs interfaced at position k. Using

a previous cxarple for purpescs of corparison:

O
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N ) P + P+ PpPap e \';‘I [) = g

L A k, k. &k
Z N 1 g
- K

To integrate this wrasvre into Uhe general forrala, ol) possitle
Tesults st be Jitiod betveen zevo ond ene. fhis waaas 5 { {T¢ caleulacicns
uust be made within bowadaries, a lcurr bowdary () and en upper Lowdesy (B).
If two phonenzs are phoneticelly identical, lile the French and the English
/m/, the vectoricd distairce between their pronvaciation is zero, which is the

Icast, ox lower Lomdary (b)), snd b = 0, The wo phonenes of the interfacsd

plionctic codes which di fier the nmost will have scached the apper bowadar: of

possible difference botween a phoners: in one language and a phoenem2 in the othey
language. In (he casce of French and English,-it would, according to our tadle,
be 17.5; but since in actual stretches of speesh there can be context conditioned
length differcnces, we nust add another point to take such possible differences
inte account. So that I' /F.~FE./ = 18.5.

The maxirum di fference possible (BK) in the phonetic features
of any two equivalent stretches of speech is equal to its length in the total
nwber of positions (K) times the maxirum di fference Letween any two phoneres

{(maxP, ), cach taken frou one of the languages being cowpared. So that,
. . guag R

k
BE = oh—
>« haxP
Ked k
In order to fit into our forrula, this maxirum must be rade
O
124.
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cauivalont to e, &o that 1IN oy 2y -

The phoretic difforence betron the vronumciation of ony

two stretches of speedh 1s equs] to the toetod e of interfocing
t |

PRSP,

X
phoneras ( > ) (including nul orpoesiter) fires theiy interfaced dif-
(ST I

{erences (l“I] over theis moxtnwn vecterial disteaces (B}, tines the nunher of

T
positions (K}. That 1y, - &/ Aowlyving this to the chove
r 7y
>
i
example, wheve Xe=d, P, = , We got r;_J_ K= 8 = 8§ = ,[1C&
K Smmeme, e
} \\ Y65 » 4 34

The general foriwla eatendesd belor the phone: o level would
therefore reguire four terms:

~ C
5 Og_(?l S A

NZ L

ha
=
A
//.-f‘\

Since cach of the above 1anges betwcen zoro and one, the
integrated jommula must represent a rangs betizon zero and four. lere then

is the integreted formula for stutic distance, extending below the phoaerm

o A :
level (,’; between any tve cquivalert stretches of speech:

N
ol ON

0:D(@eq = AL+ wzer B8
G
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In the integrel reosures of discowese distence, the duteriacing
texts have been censidorcd ws 17 they weore tuo lines in space, scopronted so
that the equivalents can ve watched and prroured,  Tuo this static type of
mraswrenont, the tive clermin, of cormundcation wos not taken into considor-
ation.

If the im> clewsnt, or pore exaetly, the ovder of appearinee of
the constituvent wits, is telon into accoust, vhe sopwonts vake on the
character of sequences.  In finding the di ficrence Letween two hetciing

P

sequenees of discourse, the interfacing constituents can be ncasured as beiag

cither the sm

=

@ or dlflerent, or a3 differing in degree,

In the #irst case, being above tac prosodic (sypra-presodic) level,
di ffercnces are discovered through the grephic 1epresentations of {he texts -
cither orthoprarhic or phonemntic,  As we hove scen, this graphic reprosceata-
tion of speceht nay be limited to the sequence of phonenes; or it muy bLe a
very narrow trauscription of the speech souads.

5.2.1 SwuprazProsodic Scequemces

The interfacing texts appear with elements arranged in a

certain order;and since spatial order can be trcated as analogous to temworal
order, the same transposition formula alyeady established for structural

distance can be used, that is, 2T

N
What must now be considered is not only what equivalent clements
arc identical, but where - or rather, when. That is, at what point in the
time sequence does the identity appear? In other words, not only the number
of positions but also their scquential ordey must be taken into account,

Supposc, for example, that one vere to measure the kinetic

O
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distince betvoon the Freadh wverd fo

and the Fnplish (N, Arerican)

cavivelent foinaics, In phosematic (broodest) trenscription:

F, £ 92 noy 1 (a)

. £ 2 4 w oju 1 @& 2z (X

Examining the above interfaced transcriptieons, we note the follovirg:

"3, The French forim tikes up six positions, wheiess the

Inglish equivalent takes up nine.

2. 0f the maximum of nine positions, six have interfacing
cquivalents; and three /3,9,:z/ have noae,  Jet us luhel these

the growp K, so that K = %j,a,zg.

3. 0f the positions filled with a pair of interfacing
phonecics , some awe the same and some are different. let

. T . . EREED)
us labet this Iqttc; grow L, so that L = 3’,’,4) .

4. Four of the phonemes as here reprasented are identical in
both stuetches of speech, This is the proup %f,o,m,]} , and
it is obviously cqual to zero, Qf,o,m,lz = 0. Now the

dif{erences need be measured,

5. We note that R/.4 occupy Position 3, and y/u occupy

Position 6. So that L %3,6} or L= él,s, 1‘62 .

6. ELach of these positions of the dificrent interfacing
wits (o + x), i.e. (6 +9) caa be expressed as an average

a+x = 64+0 = 15 .

2 2 2
O
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7. Ve con oaprese 1ie vaelue of the comnon denowinator

by o {actor equivuiont to the nuber of interfacing

pairs (2) in the scquence, i.c. (13, 16) by considering them
as eapainents the vidues of which are reduced tou 2 powers,
c.p. (35-2, 6-2), giving us, 2- ",H “.... Oy more goncrally,
21-2, Using this varieble denovinator for each wiidentical
pair thus gives values which deeryvuse according 1o the dis-
tance of the wit frow the {irst position, in this case, {from

2

the beginning of the word. So that RAI = 15/23' , ad y/u =

15/2("2: or generally a + x

5
2
&, Locking at the first (¢,x) sct of words without opposites,

. : . . ko kg k)
J,c,z) ,  0r sat K, ocenpying positions 5, 8,73+, we need
$ S
only vory the formula by reducing the powesr of the exponent by

k-1 . "
onc, so that 2 beecimes the denominator.,  Therefore,

%sz = 2971, %G/cg = 28'1, (IQ/ZE = 2%1 o1 generally a+ X
‘ k-1
] 2

9. The general formula for the kinetic distance between two

equivalent interfacing sequences (W) is therefore:

\ / ’ ?’" arx v ST asx
/\ AP fer 2472

So that O+ + 6+9 + 64+9 + 6+9 +6+ 0=
5-1 8-1 9-1 3-2 6-2
N WL L
{'g,tmjulaa 15+ 15§ + 15 + 15 + 15
—= 16 178 756 3 16 = 9.106

ERIC
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To get wy idea of hiow tie distrnces obtained throeugh such neasure-
ment may di fier fronm those ebtained throush sialic measurercnts tnd also
Letween stretehos of speedi in orthographic and phoaciic treasceription, let

b 1 L3 \ L) »
us apply this formule to the above exanples of F. bicwe wnd E. Loor:

1 2 4 5
a = b i & r o = S
a X = b+ 4 9]
X = b c c r = 41,
< = ’? Y ( = <
K {(,5 = 1 L 11/0, c/c} = 73]2, 1,3
[ o}
Koo= fern)= 2 Le P

SR zl;-] 25-1 'b»): 2 2/-/ 2:;-2
. R

a4 % +\.|+x = 09+ @ + 9 + 9=
AN o Ao P s S [ S
RN Len

= S¢ o+ 9,00 + 45 = 10.01

: _1‘1‘“‘9-_) = 10.01

— \ bees

The same formula applicd to a phonctic (narrow) transcription of these two
words would show a preater difference, corresponding to the di fferent pro-

mmnciations of the (). It would show: (bjgiel/ b15.d)

k1 L2 Lz 14
bo§ £
I 9 4

b
Kiﬂ}= 0 L ={12, 1. 14} = 3

=
it
n

L

b
u
"

F S

- -2 2 3-2 4-
o M e 2 2 2
8+§_+§_ = §+_8_+§ = §+4 + 2 =14 _\'/[)-_\-i:._z/= 14
Q 20 21 22 1 2 4 bt o
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To find the Kinetic a:vffeicnces Letvenn two segirncees of words, one
nust stply add the diffeyences beiveen eath tater{acing pair.  The difference

for a text of (1) poirs is the sua of the individunl differences,  That is,
y

vt i N COST el xa
T b -~ S PR

5.2.2 Infre-presodic Sequances

" Lven though the troascriptica of the inteyfacing stretches
of specch should be wost narrow, the awouat of dotail needed to differsntinte
the sounds may not Le sufficient, ‘Ihis is espocially likely in the wessure-
ment of dif{feiences hcﬁ:ccn clozely related dizlects and alse in the study
of bilingual interfercince. Below the praphic level of differentiation
sounds can be broken down into distincetive feaowres, each of wiich is scaled,
as has been dong for the infra-prosodic static measurerants  (Sce Tables b,
Zand & ).

The ditference here, havever, 3s that the actual vectorial
value of the distance betwecn two interfacing sounds depends on its position
in the sequence, which has baen established as a minimal equivalence. As
in the kinctic measurement of interfacing segruents of graphic syrbols
(orthographic or phonetic) the values given to the diffcrences are deciemental -
they get smoller as the sequence advances in time. lere,hovever, the differ-
cneces must be recorded, not as same-or-di ffercfnt syrbol, but as a degree of
similarity or di ffemncc. This is obtained by subtracting distinctive features.

The trcatment of these two types of measurcment must there-
fore be somewhat different. Syrbols that arc the same, different, or vwithout
opposites need no longer be taken into account, since those representing
sounds with identical features will have a distanc2 of zero, those that are
different will show a positive vectorial value, and those without opposites

o i o . o g et
E lC‘my be given either the value resulting from the sum of their distinctive



E

N

fectuvras, or nalf the waadimun, Coascquentdy, sequences of sownds will

appear as scquonces of ntehewn cech repitsontiag the degree of difference

{from ite opposzite, according vo its positics. 7The position gives cach nuiber

~

a decrerontat valv: chuaging the degrees of difference, which are then

totaled nd averaged,

1a ovdeyr suceorssively to decrease the values of the vectorial dis-
tances, the powers of the positicens (k) of the i111.01'fz"f_‘].11g pairs (), which
incrense with the length of the scquence (2], ‘.2?', 23, 21 ....2k =
2,4,8,16 ...n) nust be used correspoandingly o Jevisors of these vectorial

. . . 5k
distances, which then becomz the dividends (P7/2

). Since the difference
between tvo corresponding sounds is also a funcrion of the length (K) of
their cquivalent scquences (i), this must also enver into the calcvlatien:
c.g. the o in pop/pop (23] cannol be paven the same volue as the o in
population/populetion (210). This cop be cnteivd as g censtont naltiple
of cach distunce and also as a divisor of the =ctal. let us sce hew this
works out in practice.

Repcating one of the above examples, to facilitate cormparison,

» . . . o N
masure the phonetic difference between the pronwciation of F. bicre and

E. beer, as follews:

P
fy
ral
s

1. Interface the phoncemes for optimal

scquential coriespondence b J LD
b r. a8
0 2 2 4"
2. Notce vectorial distances (Pk)
Sce table for English/I'rench. 0 2 2 4
3. Multiply cach by z (for pair} raised ky kz k3 k4
to the samc power as the length of the 0.2 4 904 224 5 24
sequence (K;), in this case, ) )
Kj =4, 1.en ki 4 0 2 32 64
O
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4. Bivide ench of these pioadacts by 2 vaised 0 32 : 04
1o the pover of the pesition s ordined (:,41"\). 2] 22 23 2-1
2 0 16
S, Total and divide by Jength of scquences s
a poier of the pair (Jki = 4 = 16}, 0+8 + 4 4+ 4 = 064
The ‘kinetic vectorial distance botueen 64 = 4
./ bj{';“\[/ wand L. /bias/ will then 16
be 4,

Mis cperation com be summorized in a foerula for moasuring the

kivetic vectorial distance in the phonetics (P} of two cquivalent sequences (1):
- o, |

> IR S ) W

. - Pagin - ’.‘}"'

A FoA A

Although oite nay not roguire such refined m2asurcwents in comparing
extensive texts in two languuges, a formula for such measurcments mray be nceded
for the exact calculation of the distmce between two dialects or fov the stuwly
of bilingual iInterference. Py way of exawnle, let ws apply this formula to
a trwnscription of ¢ item in a tape recording of a Lilingual Acadian recouart-
ing a story in English and wsing French place names. One of the French place

‘
pronounced aslriverd Y l\l] st in the Imglish context,nith stress-conditioned vowe

=\ . A
conversion,asl_ LVl dbf“lJ . let us sce what the kinetic difference is

between thesc two stretches of speech by applying the above formula.

AED = v o J & o A
X (F-;) = r I v j £ r d Y 1 u
Pk = 0 1 0 12 1 6 S 3 1 .5
T P R I RE P PR
21 22 23 24 25 26 27 23 29 210
210

ERIC

134 | 132.



-i e e e e
1024
X = AD47 05
1 “Yanie
P. = 4.4

]
H

B

This gives a measvre wpplicoble to cadh interfacing cavivalent ¢
quence of specch. To apply it to a text {e.g. a sentence or scrios of
sentences) containing a nwher (1) of congecutive stretehes, intorfaced aftex
tronsposition fur miniral cquivalence, one needs @ over-:11 forrala to «dd

the distances in the corvsponding sequences of which the texts 2w corpescd,

I
that is, >ﬁ_4
A q
RS 2 LS ]m_\}
So that, D - XN ’,
e L B PN
ATy A A

5.2.3 Intepration

The abowve Kinetic formutac measure the distance between
two cquivalent minimal stretches of discourse as each of their censtituents
{phoneres or letters) appears in time. But hor ohout the ordsr of such
stretches? Since these can be treated as beinz analogous to the static seg-
ments, the same fJormula may be applied (i'ZE }. In order to add its value,
which ranges between 0 and 1, the kinetic formulae would have to be adepted
to it, so that they too would have the same range. How can this be done?
Llet us first integrate the phonctic measures.

Since the upper and lower beoundaries (L/R) do not

change, they can be multiplicd for each stretch by I minus 1 over 2 to the

power of the length, as indicated by the last ordinal in the sequence of

1
positions (Ki) , that is (1 - zKi for the total nuroer of stivtches of
1 1
speech ~{~7 S .4
Q P 2‘4 and >4 1 2‘?:,-) .
EMC £:14 £:1
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So that, AN Sk S

ACE “>

} .

'

inza

\.
The integrated kinetic  formmla for the vectetjal distence between two orael

Loxts (2’} therefore, is:

T T
- £y == X e D
/\/' T o + \) Q*\.;JL< . 1 J}
- /\-- N j) ;-\l/—:»_.:‘\ ( ~2 ".i)

i ir [N is odd.

Finully, let us work out the forpula for integrating hinetic dis-

tances between two graphic toxts,  If the teats are considered as graphic

1
sequences, the Jower boumdary is zervo, since nin {Wi) = .>_,,("""‘\‘-/A) 4 O)
A

0K b, s %C"%

A

For the upper bowndary, all interfacing iters wust be different L; %] D :1;2\

So that, Max (\/\/j) &‘:’; | 4=,
e (S (ww) IR

-L’\Q ?L'*XJ-NJ = ]
Nax L\N / Z—i/ \‘2 .

The integrated kinetic forpula for distances between two graphic texts

>‘A

= X

1
NS
.
PR
- r
\u
x \
T'f—\
(X
\
>><
™
)
o
w
—_

would thercfore be:

— c I A . .
A\ - ,)2. T Yﬁ h ¢ ¥,
/-\_.J - ,— ,,,_.__:‘:, -*- >/\ I T
X N Zh\ A Y “ L .
\”“‘- AR 1 A< 1
LS
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This last foraada is, of course, loss dynorvsast than the
one for the measurerent of kimetic distonce in spoccel, since +he tite elenme
affects the written word less. The positicn of oo itew in a scovrnce, hior-
ever, nay be the deciding {nctor in interlingva? idontificeticnr wnd inter-
ference, since speech is essentially o chain of associations, It is for the
study of such questions as these that this {type of infcrlingual distancs ray

be worth measuring.

CONCLISTON

Tne weasuverknt of intevlingual distence is bieth jossible and feasible;
Y ~

and it can be conputed in difterent wies. The divfenoucee betwein the codes

B .

of the two languages can be krasured by ane tocohniqee and the ai fferencys in

sanples of discovrse by wother.  The sivoles aay be rrasured o3 static enmtitices

covering a certain space, or as dynamic or kinetic scouences wivelling in tirs

The distance between two lanpuages mway be moosared agrthe sum of their dif-
Hus g 2

{erences or as the emount of work mnecessary to converl]l one lunguaze into
another. Each cin be weasurcd either by taking a1l t§e cliaracteristics in
which two languages can differ ond counting the mubep of differences in eaca,

t

or by intcgrating the immediately cbservable differenpes into a single forruta

of measurenent.

Measurement in the differcences in the scz‘:;uintic opanization of langusgcs
can be kept separate from measurcment of differences fin their formnl features;
or cquivalence of meaning can be considered as a consfrant of interfacing and
cquivalent texts. Distance between lanpuages can alsp be measured indirectly
by conparing each with a standard foym, or Loth with a third ]aﬁgmpc.

The type of measuremant used will depond on the pliposes aad reasons

O

¢
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for vrarting to peuswee the Jdisiance botween two ITenpanges.,  The purposes

may be practical or theoroticnl. 'The practicel purjoses are very much like

our nesds for wy sort of mrasurement in our duily lives - wmeoesurcwnts of
tinz, tenporature, wieght, size aird spuoed, which cne continually encoumtess.
The usc{ulness of such mrasures depends on whether they are sufficient for

the pwpose.  An outside house thermonmeter, for c.rmple, is an instrument suffi-
cient to let a person know whother or not to dress varmly cn the way to

work in the moming. But it may not be suffisient lo let that same person

knov whether or ot one of the children has te stay oway froa school thaot

day because of a fever. Whether the weather or the fever is roasured in
centigrads or farenheit scale may be nointless to srgue; all that may be nceded
is to kaow vhich is which.

In the practical study of Janguage related problems, wide-resh investi-
gationn will call for diffeprent <ypes of measures than will finc-nzsh
laboratery types of rescerch. And studies of language acquisition may require
types of measures different from those suited to studies of bilingual and
bi-dialectical irterferonce,

The eflects produced by contuct of twe highly similar langunges may be
gite different from those produced by the contact of two highly different
languages. In order to bz able to measure the relative distribution of cach
language in the bchaviour of a bilingual, we nust first be able to distinguish
between his languages. For puipose of analysis end measurcment, it is not
sufficient to knes which langrages these are; one must also have information
on the particular dialect or dialects used and the catent of difference be-
tween then,

On the theoretical plane, interlingural measurement can contribute to the

solution of general prcblems in linguistics and psychology. Since many ¢f

O
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these are prodlems of categoriziticn - of some oy di Tierent ond more or less -
their solution may lic in substituting scales for the categories now in use,
that 1s, by raking the di fferences weastivable,

e of these prchicwus, as ve have scen, is the existence of wiiversal
catcpories of lunguage - grawmatical, Jexical aad phonctic, I'ave «ll hunm
beings cormon char:cteristics of wind, body ard envivonrent which create
wiiversal Janguage categovies in thelr ondes, their discourse and their
systems of commmication? Beyond the velf-cevident and axiomatic of logic, how
can one prove that a lunguage category is universal? In the process of
verification it oy become cvident that cewvtoln language citepories aie rore
general than btlunz:, ad the degree of generality muy apply to moic important
categorics than ~heir cither/or wiiversality. In sun, linguistics may not le

xble tn solve the problenms of Jmipunge wivertuls wntil it can express itself

in the most wiversal languape of them all - the lanpuage of nu her,

O
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